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In a study of chromosomal enlargement in neoplasms, 
it had been observed that metaphasic chromosomes of 
the cells of 6 long-transferred lines of lymphatic 
leukemia were usually larger in male host mice than in 
female (12). This sexual difference suggested an 
investigation of the effect of sex hormones on chromo- 
some size in leukemic and normal lymphocytes. 

Experiments along several possible lines of attack on 
the problem were carried out in animals inoculated or 
not inoculated with leukemic cells. Removal of the 
ovary served as a means of demonstrating the participa- 
tion of that organ’s secretions and, conversely, androgen 
was administered to gonadectomized animals in order 
In addition, groups of animals 
under various other natural and artificial conditions 


to ascertain its effect. 


with respect to sex hormones were studied. 


MATERIAL AND METHODS 


The mice used, of the 68th to 73rd inbred genera- 
tions of strain C58, were 1 month old and 12 to 17 
gm. in weight at the start of the experiments. The 
30 mice in each of experiments G15, G16, and G17 
were divided into 2 groups of 5 males, 2 groups of 5 
intact females, and 2 groups of 5 spayed females. In 
the remaining experiments only spayed females were 
used: 2 groups of 10 each in G21, and 2 groups of 6 
each in G113. The groups were balanced according 
to weight and litter-origin of the mice within the 
experiment. 





* Now with the Sloan-Kettering Institute for Cancer 
Research, New York 21, N. Y. 

** Of the Biological Institute, Medical School, National 
University of Chile, Santiago, Chile; Fellow of the John 
Simon Guggenheim Memorial, Foundation, 1944-45, 


Ovariectomies were performed on the mice under 
ether anesthesia at one month of age by the method 
described by Ingle and Griffith (8). 

On the day of spaying, hormone pellets were 
implanted subcutaneously into the animals of:one of 
each pair of groups. With a trocar the pellet was 
pushed through an incision in the dorsal skin anteriorly 
into the interscapular region. 

The pellets had been prepared for experiments G15, 
G16, and G17 by dissolving together 2 parts by weight 
of testosterone propionate! and 3 parts of cholesttrol in 
ether; after the solvent had evaporated, the mixture had 
been compressed manually into cylindrical pellets of 10 
to 13 mgm. each. In experiments G21 and G113 the 
pellets of pure testosterone propionate and 
weighed 6 to 7 mgm. each; besides the pellet implanted 
interscapularly, a second was inserted 30 days later into 
the inguinal region. 

Leukemic cells suspended in saline were inoculated 
into all mice except those of G113. A dose diluted 
to 1/256th of the standard of this laboratory was given 
intraperitoneally in 0.2 cc. to each animal when pellets 
had been in the treated animals for 21 days in G16, 
32 days in G15 and G17, and 60 days in G21. The 
pellets were not removed at the time of leukemic 
inoculation. 

Line I leukemic cells from transfers 1381, 1380, and 
1387 were used for experiments G15, G16, and G17 
respectively, and line Ia cells from transfer 1411 were 
used for experiment G21. Line I had originated in a 
C58 male of the 17th inbred generation (13), and line 


were 





1 The testosterone propionate and the cholesterol were 
gifts from Dr. E. Schwenk and The Schering Corporation 
to one of us (G. G.). 
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Ia had been subcultured from line I some 300 transfers 
before our use. Both lines had been carried almost 
exclusively in males. 

The mice were kept 5 or 6 to a cage and cared for 
in the manner described by Laanes (11). 

The leukemic animals died approximately 6 days after 
inoculation. ‘Those containing fellets lived a few hours 
to a day longer than those without extra hormone. 
When the animals became moribund, the cages were 
inspected for dead at least each half hour, with the 
exception of a few longer periods after which animals 
found dead were discarded. 


theoretical limit of resolution such that the measurements 
Ten of 
the clearer mitotic figures in metaphase were studied at 
random from preparations of each specimen, and for 
cach mitosis an average chromosome volume was calcu- 
lated, as previously described (3, 4), to the nearest tenth 
cubic micron. 


could be made to the nearest quarter-micron. 


Errors in measurement were inevitable, since the 
chromosomes were usually about 1 p wide, or 4 to 5 
times the limit of resolution, and about 2 wp long. 
Moreover, in the calculation of average chromosome 


The nonleukemic animals volume there was a cubing of error in linear measure- 


TABLE [: MEAN VOLUMES (IN CuBic MICRONS) OF METAPHASIC CHROMOSOMES FROM INGUINAL Nopes OF LEUKEMIC 
C58 Hosts WITH OR WITHOUT SUBCUTANEOUS PELLETS CONTAINING TESTOSTERONE PROPIONATE 


Without pellet With pellet 
ai a 








’ : : c Difference 
Mice Figs Mean volume St. dev. Mice Figs. Mean volume St. dev. between means 
MALES 

G15: 5 50 0.82 + 0.034 0.236 5 50 0.84 =~ 0.032 0.223 0.02 = 0.047 

G16: 5 52 0.90 = 0.029 0.210 2 20) 1.02 + 0.044 0.196 0.12 + 0.053 

G17: 5 50 0.73 + 0.023 0.162 5 50 0.80 = 0.035 0.251 0.07 + 0.042 
INTACT FEMALES 

G15: 5 50 0.53 = 0.027 0.188 5 50 0.87 = 0.029 0.208 0.34 + 0.0407 

G16: 5 50 0.88 — 0.032 ().228 5 50 0.86 = 0.033 0.233 —().02 + 0.046 

G17: 5 50 0.69 = 0.027 ().191 4 A) 0.83 — 0.028 0.174 0.14 + 0.039* 
SPAYED FEMALES 

G15: 4 40 0.47 + 0.027 0.169 5 50 0.76 + 0.026 0.182 0.29 + 0.037+ 

G16: 2 20 0.71 = 0.028 0.124 2 20 0.97 + 0.054 0.239 0.26 = 0.061* 

G17: 5 50 0.48 + 0.023 0.163 5 50 0.81 = 0.029 0.203 0.33 & 0.0377 





* Significant on 1 per cent level with average chromosome volume per metaphase as unit datum. 
t Significant on 1 per cent level with average chromesome v:l: me per metaphase or per animal as unit datum 


of experiment G113 were killed by bulbar compression 
on the 66th day after receiving the first pellet, 7.e., on 
the day the leukemic mice of G21 had died. At 
necropsy, the lymphatic organs were weighed, the treated 
animals were examined for retention of the pellets, and 
the complete removal of the ovaries from the spayed 
females was ascertained. | 

By accident, hormone pellets were implanted into 
the control intact females of experiment G16 and not 
removed until 5 hours had elapsed. | However, it 
appeared that the absorption of hormone in this period 
was negligible, because the animals behaved with respect 
to survival time and size of lymphatic organs as though 
they had had no additional hormone. 

Cytological material was prepared as follows: After 
an inguinal node from each newly dead mouse had been 
fixed in alcohol-acetic acid 3:1 for several hours, pieces 
of the specimens were stained in acetocarmine and 
smeared out under coverglasses. The preparations were 
dehydrated in 95 per cent alcohol and mounted in 
diaphane. 

The slides were examined under oil immersion in 
green light by means of an optical system that had a 


ment. Despite these and other sources of error in the 
procedure (3), the results bear out the trends apparent 


to the eye without formal measurements. 


RESULTS 


The average chromosome volumes calculated in experi- 
ments G15, G16, and G17 are summarized in Table I. 
The mean and its standard error, as well as the standard 
deviation of the distribution of average chromosome 
volumes, are entered for each set of 20 to 50 drawings 
made from the groups of 2 to 5 animals. ‘The differ- 
ence between means of corresponding groups of mice 
treated and not treated with testosterone propionate is 
also given, as well as its standard error. The formulas 
used for these calculations are those given by Arkin and 
Colton (1). 

The comparison of one sex group with another 
In the 
animals given no hormone pellets, there was evidence 
for a decrease in size of leukemic chromosomes from 
males through intact females to spayed females: the 
chromosomes were significantly larger in males than in 


receiving the same treatment was revealing. 
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intact females in 1 experiment out of 3, in males than 
in ovariectomized females in all 3 experiments, and in 
intact than in spayed females in 2 of 3 experiments. 
Testosterone propionate tended to maintain leukemic 
chromosomes in spayed and intact females at the size 
found in males. 

The differences between means of corresponding 
groups with or without exogenous androgen followed a 
regular pattern. ‘The administration of testosterone 
propionate was followed by significantly larger chromo- 
somes in spayed females in all 3 experiments, in intact 
The 
conflicting result with intact females in one experiment 
(G16) 


hormone pellets to have larger chromosomes than their 


females in 2 experiments, and in males in none. 
was occasioned by failure of the females carrying 
controls. All other groups in G16 had chromosomes 
larger than had the corresponding groups in G15 and 
G17, perhaps as an age effect, for the animals of G16 
were younger than those of G15 and G17. 


It was recognized that the inclusion of dividing nor- 
mal lymphocytes among the figures studied might have 


TABLE II: WEIGHTS OF 


Mice Age in weeks Condition 
19 females 7 Normal 
5 66 8 éc 
13 éc 9 6c 
3 “é 14 “ec 
» -* (G113) 14 Spayed 
6 rT 66 rT rT pellet 
> * (G21) ” Spayed 
6 é “6 éé 46 pellet 
6 males 64 Normal 
4 14 ” 
3 “ce ?1 éé 
3 ““ 26 “ce 
ie (G15) 9-10 Intact 
5 ‘6 ‘“s rT rT; pellet 
5 females ™ " Intact 
5 ‘6 ‘6 ‘é pellet 
4 rT 66 rT, Spayed 
5 éé “cc é¢ ‘6 pellet 


been responsible for the small-chromosome metaphases 
found so abundantly in some specimens. In this case, 
if the rate of division of normal cells was unchanged, 
the proportion of small-chromosome figures should have 
been greater in organs with less leukemic infiltration. 
According to the data in Table II, the relative leukemic 
enlargement of spleens was about twice that of inguinal 
nodes, and yet (Table III) the frequency distributions 
of average chromosome volumes in inguinal nodes were 
similar to those in spleens, or even displaced toward 


LympeH NOopeEs 





larger chromosome sizes than in the spleen (untreated 
intact females). 


Tasl_e [II]: FREQUENCY DiIstrriBuTIONS oF METAPHASES 

BY AVERAGE CHROMOSOME VOLUME, AND Group MEANS 

OF CHROMOSOME VOLUME, IN L EUKE MIc INGUINAL NODES 

(N) AND SPLEENS (S) or Mice with PELLETS (P) or 

WITHOUT PELLETS (No P) CONTAINING TESTOSTERONE 

PROPIONATE, IN EXPERIMENT G17. TEN METAPHASES 
FROM NOvE AND 6 FROM SPLEEN PER ANIMAL 


Number of metaphases 





Priam M: ales Intact females Spayed females 
(hie | No NoP Pe “NoP P  “NoP P 
microns) N S N S N S N S N S WN _  S 
0.2-0.3 7 4 6 
0.40.5 8 7 9 2 12 15 3 6 3420 4 #=5 
0.6-0.7 19 7 14 9 19 4 4 13 9 1 13 3 
0.8-0.9 21 14 19 16 17 4 28 9 2 3 25 16 
1.0-1.1 1 1 1 ] 2 ] J 
Lanne hCUdBlC(<i‘iaw’!’(AN HO CUS CUT 3 4 S § 
1.4 1 ] 
Total 50 30 50 30 50 30 40 30 50 30 50 30 
Group 


Means .73 .72 .80 .80 .69 .46 .83 .72 .48 .42 .81 .87 


(Cubic microns) 


AND SPLEENS IN C58 MICE 


Average weights of organs (mgm.) 





Leukemia Ing. node All nodes Spleen 

No 79 
ws 3.0 
66 00 
” 113 
: 6.7 184 158 
ms 2.7 57 74 

Yes 14.3 437 747 
’ 9.1 225 587 

No 3.3 93 
i 40 101 
” at 94 
” 4.3 

Yes 10.2 280 665 
™ 8.0 213 723 
; 9.2 262 564 
8.9 219 635 
‘i 12.2 374 680 
” 7.3 270 657 


A comparison of experiments G21 and G113 (Table 
IV) gives further indication of the probability that, in 
females without hormone pellets, we were dealing with 
leukemic cells containing small chromosomes rather than 
with normal lymphocytes. The chromosomes in the 
inguinal nodes of the spayed leukemic females of G21 
were significantly larger, on the average, than the 


chromosomes of nonleukemic lymphocytes of G113. 


The results in G21 reinforce the observation in the 
earlier experiments of a greater size of leukemic chrome- 
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somes in hosts containing testosterone propionate. But 
the most arresting fact brought out in Table IV is the 
opposite effect of the hormone on normal and leukemic 
lymphocytes. | Chromosomes of normal lymphocytes 
were smaller in the animals receiving androgen. 


TABLE IV: CHROMOSOME VOLUMES OF LINE [A LEUKEMIC 

CELLS AND OF NORMAL LYMPHOCYTES IN INGUINAL NODES 

OF SPAYED FEMALES WITHOUT PELLETS OF TESTOSTERONE 

PROPIONATE OR WITH PELLETS FoR 66 Days. TEN META- 

PHASES PER ANIMAL. THE ANIMALS OF G113 ARE PAtren, 
THOSE oF G21 ArE Nor 


Exper. G21—Leukemics 


Exper. G113—Nnleukemics 
Mean chrom. vol. /animal, 


Mean chrom. vol /animal, 
“ us 








* om _! [ae " \ 
No pellet Pellet No pellet Pellet 
IT) (IT) (IIT) (IV) 
0.46 0.69 0.33 0.15 
0.42 0.78 0.33 0.20 
0.43 0.71 0.38 0.30 
0.43 0.75 0.29 0.18 
0.40 0.79 0.34 0.25 
0.36 0.74 0.34 0.26 

0.73 


Group means 


(T) (IT) (IIT) (IV) 
0.42+0.013 0.744 0.022 0.340.017 0.22 +0.015 
Difference between group means 
II-I: 0.32 + 0.026* 

III-IV: 0.12 + 0.023* 

I-IIT: 0.08 + 0.021* 

II-IV: 0.52 + 0.027 


* Difference is significant on 1 per cent level by ‘“‘t’’ test. 


Lymphocyte chromosomes were of normal volume in 
the nonleukemic gonadectomized females without hor- 
mone pellets of G113. The mean chromosome volume 
of 0.34 cubic micron in these spayed females 14 weeks 
of age did not differ significantly from the value of 0.38 
cubic micron in inguinal nodes of normal females 8 
weeks old nor from the value of 0.35 cubic micron in 
mesenteric nodes of normal females at 40 weeks (2). 


DISCUSSION 


The demonstration that testosterone propionate and 
perhaps estrogen can influence the size of chromosomes 
should be of moment in the elucidation not only of 
chromosomal function in somatic cells but also of the 
mechanism of the cellular response to hormones. ‘The 
chromosomal effect is probably but one aspect of the 
total reaction of the cell. Various authors (5-7, 14) 
have noted alterations in appearance of nucleus, nucleolus, 
and chromatin particles in resting nuclei of cells in 
response to hormonal stimuli. The chromosomes may 
now also be regarded as members of the system reacting 
to hormones in sensitive cells. 

Why the chromosomes react to androgen is not clear. 
It might be conjectured that their response is secondary 
to the known effects of androgen in causing retention 


of nitrogen (10) or of sodium, potassium, chloride, inor- 
ganic phosphorus, and water (9). A dependence of 
chromosome volume on the concentration of inorganic 
phosphate in the culture medium has been observed in 
violet roots by Pierce (15). 

The diminution in chromosome size of normal lym- 
phocytes brought about by administration of testosterone 
propionate may help to explain the reduction in vol- 
ume of chromosomes in lymphoid tissue occurring over 
the period of youth and early maturity in C58 mice 
and in Wistar albino rats (12). ‘Testosterone, or a 
substance with some properties in common, may then 
be a factor in the maturation of normal lymphocytes, 
although apparently lacking effectiveness in this respect 
when applied to leukemic cells. 

The contrasted behavior of the leukemic and the nor- 
mal chromosomes under treatment by ovariectomy or 
with testosterone propionate suggests that an attempted 
explanation involving only hormones and chromosomes 
might require leukemic chromosomes to differ in 
make-up from normal. But the possibility of different 
reaction perhaps involving the cytoplasms, 
between hormones and chromosomes in leukemic and 
normal cells must also be entertained. In our particular 
instance, it is to be borne in mind that androgen had 
long been a component of the environment of the 
leukemic cells, because the lines were usually carried 
in young adult males. 


chains, 


Androgen in excess of the cus- 
tomary amount apparently had no effect on leukemic 
chromosome volume. 


SUMMARY 


Testosterone propionate implanted in pellets was 
effective in maintaining the chromosomes of transplanted 
lines I or Ia leukemic cells in inguinal nodes and 
spleens of spayed and intact female C58 mice at the 
large size found in male hosts with or without pellets. 
In the absence of exogenous androgen, leukemic cell 
chromosomes in intact female hosts were significantly 
smaller in 2 of 3 experiments and in ovariectomized 
female hosts were reduced still further in 4 of 4 experi- 
ments toward the size of normal lymphocyte chromo- 
somes in adults. 

In contrast, the chromosomes of normal lymphocytes 
were no larger and perhaps smaller in nonleukemic 
spayed females bearing hormone pellets than in those 
bearing none. Ovariectomy alone apparently did not 
alter the size of normal lymphocyte chromosomes in 
adult females. 
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Chromosomes in Lymphatic Leukemia of C58 Mice 


John J. Biesele*, Ph.D. 


(From the Department of Genetics, Carnegie Institution of Washington, Cold Spring Harbor, Long Island, N. Y.) 


(Received for publication September 14, 1946) 


A larger size of chromosomes in neoplastic cells 
than in cells of the corresponding normal tissues has 
been observed in a number of instances (2, 4, 6, 8, 9, 
11, 13). Among the several proposed explanations, 
that of Biesele, Poyner, and Painter (9) suggested that 
the chromosomes of malignant cells contained multiples 
of the number of chromosome strands present in those 
of normal cells. In order to test the hypothesis, studies 
in lymphatic leukemia of C58 mice have been under- 
taken. The studies reported here, as well as other 
observations, indicate that chromosomal enlargement in 
neoplasms results from more subtle changes than those 
involved in the multiplication of structural entities near 
the chromatid level of organization. 


MATERIALS AND METHODS 


Mice of the C58 strain are noted for high incidence 
of lymphatic leukemia, about 90 per cent of them dying 
with the spontaneous disease at some time after the age 
of 6 months (14). ‘Transmission lines of leukemia are 
readily obtained (20) and are customarily carried in 
MacDowell’s laboratory in young adult males by means 
of the intraperitoneal inoculation of suspensions of 
{eukemic spleen in saline. 

For the present studies, C58 mice in the 67th to 
73rd generations of brother to sister inbreeding were 
employed. Among them were nonleukemic animals of 
several ages, young adults inoculated with cells of trans- 
planted leukemic lines, and older animals bearing spon- 
taneous leukemias. 

Chromosomes were handled by means of 3 technics: 
(a) the acetocarmine press method, for a determination 
of relative sizes; (b) treatment with dilute bicarbonate 
solutions before fixation and staining with acetocarmine, 
for an investigation of chromatids, in particular of the 
number of chromatids per chromosome; and (c) pepsin 
digestion of fixed and sectioned material, for a deter- 
mination of relative extents of shrinkage. 

(a) In the acetocarmine press method, preparation 
of the slides after a 2 hour fixation of the specimens in 





* Now with the Sloan-Kettering Institute for Cancer 
Research, New York 21, N. Y. 


alcohol acetic acid 3:1 was carried out as previously 
described (8, 9). This method had the advantages of 
being simple, of maintaining mitotic figures intact, and 
of yielding chromosomes of larger dimensions than did 
embedding and sectioning methods. However, histo- 
logical localization was often rendered impossible and 
determination of cell type was made difficult by the 
method. ‘There was no guarantee that all the mitoses 
studied were of lymphocytes. 

An average chromosome volume was calculated for 
cach metaphase figure, as described elsewhere (8, 9), 
with the aid of camera lucida drawings made at a 
magnification of about 3,330 times and by means of 
measurements of chromosome lengths and widths to the 
nearest quarter-micron. ‘This was possible because the 
optical system, employing green light with a condenser 
of N.A. 1.40 and an apochromatic oil-immersion objec- 
tive of N.A. 1.30, had a theoretical limit of resolution 
somewhat less than one-fourth micron. 
were 20X. 

Chromosome sizes in lymphoid tissues were studied 
in 3 main groups of animals. In the first group, which 
was made up of nonleukemic mice, the animals used and 
organs examined were as follows: 4 male and 3 female 
late embryos, spleen and thymus; 4 male and 3 female 
newborn animals, spleen and thymus; 9 males 7 or 8 
weeks old, spleen, lymph nodes (chiefly mesenteric), 
and thymus; 5 females about 8 weeks old, spleen and 
inguinal node; and 1 male and 2 females 37 to 41 
weeks old, spleen and mesenteric lymph node. 

The second group consisted of 11 females and 1 male 
with advanced spontaneous cases of lymphatic leukemia. 
‘The mice, which were from 34 to 43 weeks old and 
included littermates of the 3 old nonleukemic animals, 
were weak and emaciated, and their spleens, lymph 
nodes, and other infiltrated organs were huge. Aceto- 
carmine preparations of mesenteric nodes from all the 
animals and of spleens from 4 females were examined. 

Animals of the third group bore transplanted 
leukemic lines. There were 2 or 3 animals of each 
sex and about 7 weeks old for each line, and the organs 


The oculars 


studied were variously spleen, liver, mesenteric node, 


and thymus. Lines I and Ia were near their 1,400th 
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transfers, line Mliv near its 1,200th, line L near its 
900th, S near its 400th, and U near its 300th. Ani- 
mals bearing lines I, Ia, or Mliv had been inoculated 
with one-fourth the standard dose and were sacrificed 
3 or 4 days later, shortly before they would otherwise 
have died. Mice with lines L, S, or U had been inocu- 
lated with the standard or one-fourth the standard dose 
and were killed on the fourth or fifth day. 

Finally, 2 new leukemic lines known as V and W 
were followed from the spontaneous cases through the 
25th and 22nd transfers, respectively. The plan was 
to take specimens of liver and of mesenteric lymph node 
from 2 animals of each transfer through the 12th and 
These 2 mice, of 
which one was usually the donor for the next transfer, 
were sacrificed about a day after the first death in the 
transfer group. 


of alternate transfers thereafter. 


In some transfers only one animal was 
Several animals in each transfer were allowed 
to die from leukemia in order to establish an average 
interval, or days survived after inoculation. In the 
preparations from each specimen, 30 metaphases were 
studied at random. 


taken. 


Maximum chromosome width in 
the figure, measured across both chromatids of chromo- 
somes properly oriented for examination, served instead 
of average chromosome volume as the unit datum. 

(b) A comparison of the chromatids of normal and 
leukemic lymphocyte chromosomes was made in lym- 
phoid tissue that had been exposed to dilute alkaline 
solutions. Fresh specimens of nodes and of liver of 
animals of each sex inoculated with each of the 6 
leukemic lines, as well as specimens of lymph nodes of 
4 uninoculated controls, were minced with scissors and 
placed into solutions of 6 X 10~* to 4 X 10—° molar 
sodium bicarbonate at room temperature for 5 to 20 
minutes. Small bits were then placed directly into 
acetocarmine and pressed out for microscopic exami- 
nation. 

(c) Shrinkage of chromosomes by pepsin was studied 
in 8 experiments involving the partial digestion of sec- 
tions in acidic solutions of the enzyme. Merck’s or 
Cudahy’s commercial pepsin preparations were used in 
6 experiments, and crystalline pepsin, kindly provided 
by Dr. Margaret R. McDonald of this Department, was 
used in 2 experiments. Normal lymphocytes in an 8 
weeks old C58 male were compared with leukemic 
lymphocytes of line I in brother and sister littermates 
8 weeks old. Most study was given to material from 4 
newborn males and from 2 groups of 4 littermate males 
8 weeks old, 2 of each older group having been inocu- 
lated with line Ia leukemia. Various normal and 
leukemic lymphoid organs were fixed in Carnoy’s alcohol 
acetic acid 3:1 for 2 hours or in a modification of Serra’s 
mixture of alcohol, formalin, and acetic acid (23) in 


the proportions 12:6:1 for 12 hours and were then 
dehydrated, embedded in paraffin, and sectioned at 7 
microns, ‘The sections mounted on slides were placed 
into a solution of 0.1 per cent pepsin and 0.2 per cent 
HC] at 37° C. + 1° for one to 22 hours, and control 
sections were incubated under the same conditions in a 
0.2 per cent HCI solution lacking pepsin. After incu- 
bation, control and experimental slides were placed 
together and given the Feulgen test for desoxyribose 
nucleic acid, with or without light green counterstain- 
ing, or were stained in aqueous toluidine blue. Diges- 
tion of cytoplasmic protein by pepsin was indicated by 
failure of the cytoplasmic areas to be counterstained. 
Attempts were made to measure the lengths of indi- 
vidual chromosomes in early experiments, but because 
of the small size of the chromosomes after pepsin diges- 
tion, measurements of the maximum diameters of meta- 
phase figures were resorted to in the experiments with 
crystalline pepsin for more conclusive data. 


RESULTS 


The determination of chromosome volume in aceto- 
carmine smears revealed a variation with age in normal 
lymphoid tissue (Fig. 1). From an intermediate value 
in the late embryo, the mean chromosome volume 
increased somewhat in the newborn animals but 
decreased significantly through those near 2 months 
old to a low value in the mature animals near 40 weeks 
of age. Chromosome sizes were larger in the spleen 
than in the thymus, and they were intermediate or 
about equal to the splenic values in the lymph nodes. 

Chromosomes in the 12 spontaneous cases of leukemia 
were significantly larger than those in normal lymphoid 
tissue of animals of the same age, but they were of about 
the same size as normal lymphocyte chromosomes in 
younger animals 2 months old. Chromosomes in the 
one male with spontaneous leukemia agreed in size with 
those of the females with spontaneous cases. 

In the long-transplanted lines, however, the leukemic 
cell chromosomes were considerably larger than in the 
spontaneous cases, and there was a sex difference. While 
chromosomes of all 6 leukemic lines in female hosts 
were equivalent in size to the chromosomes of normal 
spleen in newborn animals, the leukemic cell chromo- 
somes in male hosts attained mean volumes greater than 
any reached during ontogeny by the normal lympho- 
cytes, so far as studied. ‘The range in chromosome vol- 
ume in leukemic tissues extended downward to overlap 
much of the range of normal chromosome volume. 
There was no appreciable difference in size of chromo- 
somes between the 3 older and more virulent lines I, 


Ia, and Mliv, and the 3 younger lines, L, S, and U. 
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Figs. 4, 5, and 6 illustrate lymphocyte chromosomes 
from a normal young adult male, from a case of spon- 
taneous leukemia, and from line I in a male host 
respectively, 

The transition in chromosome size from the spon- 
taneous cases to the long-transferred lines was studied 
in the 2 new lines, V and W. As Figs. 2 and 3 show, 
the proportion of metaphases with large chromosomes a 
micron or more in width rose gradually from the spon- 
taneous case’s low value, which was slightly greater than 
normal, to become stabilized at a high value by the 11th 


or 12th transfer in line V, while the rise was more 
abrupt in line W, having been accomplished between the 
second and fourth transfers. ‘The high proportion of 
metaphases with large chromosomes, which was reached 
relatively early in V and W, was also characteristic of 
the long-transferred lines. 

Changes in interval, or the days between leukemic 
inoculation and death, followed similar but not identical 
courses in V and W. In both there was a rapid drop 
from the long interval in the first transfer over succes- 
sively shorter intervals in the next 4 to 10 transfers to 





DESCRIPTION OF FIGURES 1 TO 3 


Fic. 1—Average metaphasic chromosome volumes in 
normal and leukemic lymphoid tissues of C58 mice. Verti- 
cal lines represent ranges; horizontal lines, group means; 
and circles, means for individual animals or organs (in 


leukemics). The dash lines connect group means for 
given organs. Sp= spleen, T = thymus, and N = lymph 
nodes. U, S, L, Mliv, Ia, and I are leukemic lines. 


“Figures 70 70 50 90” etc. denote numbers of metaphase 
figures. 


Fic. 2.—Relative frequency of metaphases with large 
chromosomes (averaged from 2 animals of each transfer) 
and interval from inoculation to death of individual ani- 
mals in early transfers of line V. 

Fic. 3.—Relative frequency of metaphases with large 
chromosomes (averaged from 2 animals of each transfer) 
and interval from inoculation to death of individual ani- 
mals in early transfers of line W. 
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lic. 4-—Nonleukemic metaphase figure in spleen of nor- 
mal male C58 mouse 7 weeks old. Acetocarmine press. 
Mag. X 1,200. 

Fic. 5.—Metaphase figure from infiltrated mesenteric 
lymph node of 10 months old female C58 mouse with 
spontaneous leukemia. Acetocarmine press. Mag. X 1,200. 

Fic. 6.—-Leukemic cell mitosis from liver of male C58 
mouse inoculated with line I three days earlier. Aceto- 
carmine press. Mag. X 1,200. 

Fics. 7 and 8—After sodium bicarbonate treatment, 





a period of very slow decrease in interval. Single ant- 
mals in given transfers agreed well with one another 
in line W, but in line V transfers 10 to 18 were marked 
by considerable scatter in interval. 

The relation between the interval before death and 
the proportion of metaphases with large chromosomes 
in V and W was not clear. While the approximate 
stabilization of minimum interval and the leveling-off of 
large chromosome metaphases at a high proportion 
occurred over much the same number of early transfers 
in V, they did not agree in timing in W. Chromo- 


some size in these 2 lines had come to be equivalent 


mitotic figures in normal mesenteric nodes of nonleukemic 
male C58 two months old. Acetocarmine press. Mag. 


lic. 9.—After sodium bicarbonate treatment, leukemic 
cell mitosis in mesenteric node of female C58 two months 
old inoculated with line S. Acetocarmine press. Mag. 


cell mitosis in liver of male C58 two months old inocu- 
lated with line I. Acetocarmine press. Mag. X 1,300. 


to that in the older lines, but V and W still faced a 
probable reduction of one-half in interval, according to 
the history of other lines of leukemia in C58 mice. 

In leukemic cells of all 6 lines metaphasic chromo- 
somes uncoiled by dilute alkaline solutions and then 
both fixed and stained in acetocarmine appeared to differ 
The chromo- 
somes were composed of 2 loosely coiled chromatids, 


from normal only in their larger size. 


which were often well separated and coherent only at 
the centromere (Figs. 7 to 10). No internal differ- 
entiation was evident in the chromatids, and those in 
leukemic cell chromosomes were not structurally double 
the normal, so far as could be determined. 
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Tap.E 1: AVERAGE CHROMOSOME LENGTHS IN SECTIONED 
NokMAL AND LEUKEMIC TISSUES AFTER INCUBATION IN 
Persin or Contro. SOLUTIONS 


Lenyths after HCI 
pepsin 
Fa 


ee en ee, 


Lengths after HCl 
alone 
a — en ae ‘ 
Group 
mean Figure means 


Group 
mean igure means 
AL 


Lymphocytes ‘ Raaes No. Range No, 
Normal in male 12m 1.2-1.3n 6 10h O0.8-1.3n 14 
Leukemic in male 16 8 1.4-1,7 6 10 09-1.1 6 
Leukemic in female 1.5 13-16 10 10 = Q,9-1.1 13 


‘The essential result of the experiments with pepsin 
the 
shrunken proportionally more than the normal lym- 


digestion was that leukemic chromosomes were 


phocyte chromosomes, and that much if not all of the 


difference in volume between normal and leukemic 


chromosomes was thus abolished. A few observations 


TABLE IL: 


MAXIMUM DIAMETERS OF METAPHASE I IGURES 
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least contraction after pepsin digestion occurred in 
material fixed in Serra’s fluid. 


DISCUSSION 


The shrinkage of chromosomes brought about by pep- 
sin has been observed by several authors (15, 17, 1%, 
21). 
pepsin was able to digest some protein constituent of the 


Mazia (17) has ventured the explanation that the 


chromosomes, possibly an acidic “matrix” protein, the 
removal of which allowed a further contraction of the 
remaining “skeletal” constituents of the chromosomes. 
When fibers formed from mixtures of histone and the 
“nucleoprotein X” of Huiskamp (12) were exposed to 
pepsin by Mazia (17), the latter component of the 
fibers was digested immediately and the rest of the 
fibers, apparently continuous chains of histone, became 


IN NORMAL AND LEUKEMIC LYMPHOID TJiIssuES or C58 


MALES AFTER INCUBATION IN HCL SOLUTIONS WITH ok WITHOUT PEPSIN 


Control figures 


Maximum diameters 


Average Kanye 
Carnoy-fixed; I’eulgen: 
Norm. in 2-mo. spleen 16.2 12-23 
Norm, in 2-mo. node. 16.6 11-24 
Norm. in 2-mo. thymus 16.0 11-21 
Mean 16.3 
Norm. in newborn spleen 18.1 15-24 
Norm. in newborn thymus 17.5 13-25 
Mean 17.8 
Leuk. in 2-mo. spleen 22.7 18-30 
Leuk. in 2-mo. node 22.5 16-31 
Mean 22.6 
Carnoy-fixed; toluidine blue: 
Norm. in 2-mo. node 18.7 14-32 
Norm. in newborn spleen 22.5 17-30 
Leuk. in 2-mo. spleen 24.2 17-29 
Serra-fixed; toluidine blue: 
Norm. in 2-mo. node 17.0 13-20 
Leuk. in 2-mo. spleen 20.3 17-23 


Note: The diameters are given in units equal to 0.3 yw each. 

on chromosome length in material stained by Feulgen’s 
method are recorded in ‘Table I. Although they are 
necessarily of questionable accuracy, they are in harmony 
with more reliable measurements, which were made of 
the maximum diameters of metaphase figures in the 
tests with crystalline pepsin. ‘The results of the latter 
measurements appear in Table If. ‘The diameters are 
given in units equal to 0.3 micron each and are pooled 
from observations on material treated for 1, 3, or 5 
hours, since changes occurring after 1 hour appeared 
insignificant. Contraction of chromosomes in lymphoid 
tissue of newborn males was intermediate in extent. 
Execution of the Feulgen reaction after treatment with 
pepsin or incubation in the control solution appears to 
have introduced its own complicating shrinkage. ‘The 


Pepsin figures 


a coor + we Linear 
No. Maximum diameters No. shrinkage 
Average Range (%) 
80) 13.7 9-16 50 15 
140 11.8 9-18 115 29 
75 11.7 9-16 15 2/ 
12.4 24 
60 14.0 10-20 57 23 
45 12.1 10-15 45 31 
13.1 27 
150 14.3 8-22 150 37 
150 13.7 10-24 125 39 
14.0 38 
65 16.0 12-21 55 14 
60 16.2 12-20 (A) 28 
90 17.7 13-25 85 27 
40 16.1 12-24 40 5 
40 18.1 13-22 4) 1] 


contracted; fibers of histone or of nucleohistone were 
not broken down by the enzyme. Mazia therefore 
suggested that the continuous structure of the chromo- 
Of the 
components of chromosomes found by Mirsky, Pollister, 
and Ris (19), the complex tryptophane-containing pro- 
tein would seem more likely to be digested by pepsin 
than would desoxyribose nucleic acid as such or the basic 
proteins, histone and protamine. Their tryptophane- 
containing protein has points of resemblance to the pro- 
tein, chromosomin, which Stedman (24, 25) has claimed 
to be the predominant constituent of chromosomes and 
to be present in especially high concentration in isolated 
nuclei of carcinomas and of embryonic chicken tissue. 

A smaller size of chromosomes in material subjected 


some was made up of histone-like protein. 
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to the Feulgen reaction than of those in tissue stained 
with toluidine blue might be expected if the hydrolysis 
in the Feulgen procedure removed some of the protein, 
as has been claimed for histone by Stedman (24). Not 
only digestion of the non-histone protein, but also con- 
traction of the histone remaining, might be impaired by 
Serra’s fixative because of its content of formaldehyde, 
which is known to react chemically with amino groups 
and amido nitrogen of proteins (27). 

The shrinking of lymphocyte chromosomes exposed 
to pepsin may be tentatively attributed to the digestion 
of protein or proteins equivalent to Mazia’s protein of 
the chromosome matrix, Mirsky’s tryptophane-containing 


protein, or Stedman’s chromosomin. Different quanti- 


ties of this protein material may then be the immediate 
cause of the difference in volume between the normal 
and the leukemic lymphocyte chromosomes, inasmuch 
as they shrink to about the same small size under pepsin 
treatment. If so, there may be no need to postulate a 
greater number of strands in cancer chromosomes in 
order to explain their increased volume; the hypothesis 
of Biesele, Poyner, and Painter (9) to this effect may 
be untenable, and the author’s other papers (1-4, 6, 8) 
on chromosome size in neoplasms may require a revised 
interpretation. 

Since the tryptophane-containing protein of Mirsky 
is combined with nucleic acid in the chromosomes (19), 
increase in the protein probably means an increase in 
nucleic acid. If the pepsin-digestible substance of 
leukemic chromosomes is tryptophane-containing pro- 
tein, a modification may be required in the assumption 
of Thomas (26) that the hyperchromatism of cancers, 
in the sense of enlarged chromosomes and greater stain- 
ing capacity, results solely from the presence of addi- 
tional nucleic acid in the chromosomes. 

Variations in content of pepsin-digestible protein are 
not to be considered only in the comparison of normal 
chromosomes with those of neoplastic cells, however. In 
the first place, Mirsky, Pollister, and Ris (19) found 
different proportions of tryptophane-containing protein 
in the isolated chromosomes of various normal ceil types, 
and in the second place, as we have seen in Table II, 
the chromosomes of lymphoid tissue in newborn mice 
seemed to shrink more under pepsin treatment than did 
those in young adults. There is hence the possibility 
that variations in normal lymphocyte chromosome size 
during the development of the mouse, which were 
paralleled in lymphoid tissues of rats (5), also depend 
largely on variations in quantity of pepsin-digestible 
protein. However, the possibility of differences in 
amounts of other constituents as well is not to be denied. 
In this connection, the discovery of a considerable 
amount of firmly-bound lipoid in chromosomes isolated 


lit 


from rat liver has been reported by Marshak and 
Walker (16). 

The variability in amounts of particular chemical 
components and hence in volume of chromosomes from 
one cell to another is probably related to differences 
in cellular function. Ris (22) has recently stated that 
the gene is to be regarded as a complex whose volume 
may vary widely and thus give rise to nonuniformity 
of chromonema length in cells differing in metabolic 
activity. In the study of the variation of normal rat 
chromosome size with organ (cell type) and age (5), 
it was concluded that changes in chromosome size were 
most likely to occur over periods during which cell 
differentiation or modulation took place in the tissue 
concerned; the differentiating intermitotics (10) showed 
the most alterations in chromosome volume. The mor- 
phological responses of lymphocyte chromosomes to 
ovariectomy and testosterone propionate (7) might be 
considered as subsidiary aspects of the same general 
phenomenon. Finally, the changes in chromosome vol- 
ume occurring in the transition from normal cell to 
malignant cell may well be viewed in this same light. 


SUMMARY 


Chromosomes were found to enlarge progressively 
from normal lymphocytes in adult C58 mice through 
the lymphocytes of spontaneous leukemias and of the 
early transfers of leukemic lines to the highly virulent 
leukemic cells of long-transferred lines. This overall 
2-fold or 3-fold volume increase of the average meta- 
phasic chromosome in leukemia reversed and overcom- 
pensated for the normal ontogenetic reduction of about 
one-half in lymphocyte chromosome size from the new- 
born animal to the adult. 

Uncoiling of chromosomes in dilute alkaline solution 
revealed no difference in microscopic complexity of 
structure between leukemic cell chromosomes and _ nor- 
mal lymphocyte chromosomes. 

Partial digestion of sections by pepsin shrank the 
chromosomes of leukemic cells relatively more than nor- 
mal lymphocyte chromosomes and thus eliminated most 
of the size difference between them. If shrinkage 
occurred because of the removal of pepsin-digestible 
protein and the contraction of the residual nucleohistone, 
the differences in chromosome size between normal and 
leukemic lymphocytes might be attributed largely to 
difference in amounts of pepsin-digestible protein. 
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Several papers have been published from this labora- 
tory giving the results of investigations designed to 
demonstrate tumor production in mice with cell-free 
extracts of materials from eggs containing implants of 
mouse mammary carcinoma. Successful experiments 
with both Berkefeld filtered and lyophilized yolk from 
eggs containing yolk sac implanted mouse mammary 
tumor have been reported (6, 10, 11). It has also 
been shown that mouse tumor tissue inoculated into the 
anterior chamber of the rat’s eye may induce malig- 
nancy in cells of rat origin (9, 10). 

While these investigations have furnished evidence 
for the tumor agent or virus concept of cancer causation, 
the methods used cannot be depended upon to demon- 
strate regularly the presence of the tumor agent in the 
various extracts under investigation. Many hundreds 
of experiments have been entirely negative and other 
laboratories which have as far as possible followed the 
procedures used here have failed to obtain positive 
results (1, 3, 13). 

The conclusion, however, of Twombly and Meisel 
(13) that such tumors as have been produced from the 
various extracts of tumor-bearing eggs were due to the 
presence in the material injected of viable tumor cells 
is not tenable. The 20 malignant tumors obtained 
from lyophilized extracts cannot be explained on this 
basis since the material injected, not only failed to 
give tumors subsequently to the successful experiment, 
but also in previous attempts. This alone rules out the 
presence of tumor cells since the tumor concerned in 
this work “takes” in 100 per cent of the mice injected. 
Further, all 20 of the tumors produced by the lyophil- 
ized material were sarcomas in contrast to the donor 
mammary carcinoma stable through 
numerous transplants, never in any instance assuming 
a structure which resembled a mammary carcinoma. In 
addition, these new tumors were characterized by the 
presence of giant cells, nuclear debris, and unusual 


and remained 


mitotic aberrations, none of which were observed in the 
donor tumor. 
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It is understandable that where attempts to duplicate 
experiments of this nature are unsuccessful, workers in 
other laboratories become skeptical of the validity of 
the observations reported. But it must be kept in mind 
that an agent may be involved which is demonstrable 
only under very special conditions. "The experience 
here indicates an almost all-or-none quality in the 
activity of the tumor-producing principle. 

Recently Duran-Reynals (2) reported that the age 
of the chickens used to grow the donor tissue influenced 
the adaptation of the tumor virus to duck tissue. This 
is an example of how sensitive a recognized tumor virus 
is to just one factor of its environment. 

The present paper is concerned with a different 
approach to what is believed to be the same phenomena 
of tumor induction by a tumor agent. Unlike the 
previous reports, the method involved gives results which 
are repeatable. 

In association with the study of methods for demon- 
strating the presence of a tumor-inducing agent in tumor 
tissue, the technic of cultivating cancer tissue in eggs 
by the yolk sac method has been perfected (8, 12). 
Mouse mammary carcinoma has been carried in eggs 
continuously in this manner for the past 2 years and 
11 months. 

It has been previously noted that extracts of yolk 
material from tumor-bearing eggs quite regularly pro- 
duce tumors when injected into mice. ‘This was not 
surprising since there were reasons for believing these 
extracts contained tumor cells. However, in some 
instances the tumors produced in this manner differed 
in cell origin from the donor mammary carcinoma (11). 
More recently it has been found that when tumor tissue 
from the egg-grown series was injected into mice the 
resulting tumor was frequently a mixed carcinoma-sar- 
coma. Since the egg-cultivated tumor has always 
remained histologically stable, transplants into mice can 
be made with the same basic material and the induction 
of malignancy in the normal cells of the stroma studied 
for long periods and under various conditions. 
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Instances of sarcomatous transformation of the stroma 
of mouse transplants have been reported. Recently 
Ludford and Barlow (4) reviewed the literature and 
described this phenomenon in a group of mouse car- 
cinomas maintained by mouse transplants. 


MATERIALS AND METHODS 


Tumor tissue was obtained from egg-cultivated mouse 
mammary carcinoma. In most experiments the tumor 
tissue used had been kept continuously in eggs for 30 
to 70 transplant-generations. 
carried out with tumor tissue grown*in eggs for one or 


a few transplant-generations, 


A few experiments were 


The mouse mammary carcinoma used in these experi- 
ments occurred spontaneously in breeder stock in 1941 
and has since been designated as dba mammary car- 
cinoma 1 (6). During the period of approximately 2 
years it was carried in mice, and for the 2 years and 11 
months it has been kept continuously in eggs, this tumor 
has maintained the histological appearance typical of a 
fast-growing homogenous mammary carcinoma. 

The egg series is maintained by the yolk sac method 
essentially as previously described (8, 12). More 
experience with this technic has rendered it a simple 
and effective means for the continuous production of 
tumors suitable for egg cultivation. |§ Yolk-sac-grown 
dba carcinomas average 1 to 2 gm. 13 days after inocu- 
lation. Since the blood and stroma are supplied by the 
chick, the mouse cancer tissue is contiguous to normal 
cells of chick origin only. This probably accounts for 
the stability of the egg-grown tumors. 

Male and female dba mice 3 to 4 months old were 
used for carrying the transplants in mice. Inoculation 
was made subdermally into 2 or 3 mice by hypodermatic 
injection of a 1:4 saline suspension of tumor tissue. 
Transplants grown in mice were harvested and re-im- 
planted after a period of 15 to 20 days at which time 


the tumors averaged 3 to 4 gm. ‘Tumor tissue from 


TABLE II: List or Ecc-Grown MAMMARY CARCINOMAS 





each transplant-generation was prepared for histological 
study. ‘The various sections of tumor tissue were evalu- 
ated with regard to the cytological characteristics and 
extent of any sarcomatous tissue which might be present. 

The data presented are based on the results obtained 
in a series of 186 experiments involving the use of 
2,440 mice. 

RESULTS 

Data are given in Tables I and II and Figs. 1 to 10. 
Sarcomatous cells were first observed in isolated patches 
in the stroma of the transplant. Later when the propor- 
tion of new tumor to original mammary tumor had 
increased, the separate groups became linked together. 
Histological sections at this stage presented irregular 
masses of mammary tumor enclosed by narrow strips of 
sarcomatous tissue (Figs. 2 and 9). 


TABLE I: IMPLANTs IN MICE oF EGG-GROWN MAMMARY 
CARCINOMA. PER CENT OF TRANSPLANTS CONTAINING 
AREAS OF SARCOMATOUS TISSUE OR COMPLETE REPLACE- 
MENT OF THE ORIGINAL TUMOR FOR EACH TRANSPLANT- 


GENERATION 

No. of Per cent 

exper. exper. 
Transplant- showing showing 
generation No. of No. of areas of areas of 
in mice exper. mice sarcoma sarcoma 

1 186 547 71 38.1 

2 186 366 124 66.7 

3 180 362 125 69.4 

4 178 361 125 70.2 

5 145 292 109 75.2 

6 104 212 77 74.0 

7 62 128 36 58.1 

8 42 88 27 64.3 

9 23 50 13 56.5 

10 15 34 10 66.7 


The mammary tumor used in these experiments has 
a very limited stroma, and there was no observable 
tendency for stromal hyperplasia to develop prior to the 
appearance of sarcomatous tissue. 

Successive generations of mouse transplants tended 
toward increase in the amount of new tumor present. 
In some instances, however, after more than 30 per cent 


COMPLETELY REPLACED BY SARCOMAS 


Transplant- 


Total no. Transplant- 
transplant- generation 
generations showing areas 

Exper. no. in mice of sarcoma 

1 2 l 

2 45 1 

3 5 1 
43 6 3 
46 9 y 
58 7 2 
66 13 7 
67 11 3 
113 19 l 
114 15 1 
115 15 2 


- bo bo 


6 


tn & 


10 
13 


generation 
showing complete 
replacement 
by sarcoma 


Description of sarcoma 
Round-cell sarcoma with nuclear debris 
(Not classified) with nuclear debris 
Spindle-cell sarcoma 
Spindle-cell sarcoma 
Spindle-cell sarcoma with nuclear debris 
(Not classified) with nuclear debris, giant 
cells, mitotic aberrations 
Spindle-cell sarcoma 
Spindle-cell sarcoma 
Lymphosarcoma 
Unclassified sarcoma 
Unclassified sarcoma 
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of the tumor was of the sarcoma type, it reverted to 
the original mammary carcinoma in subsequent trans- 
plants. ‘The ultimate status of the new tumor in rela- 
tion to the original carcinoma could be evaluated to 
some extent by its relative rate of cell division. When 
the newly induced tumor had a relatively high rate of 
division, it quickly replaced the original mammary 


loor 





Giant cells of various types and unusual mitotic 
aberrations were common in most of the new tumor 
tissue. In many instances a certain proportion of the 
cells were unable to complete division. The chromatin 
material became condensed in heavy masses and this 
seemed to account for most of the nuclear debris go 
characteristic of some of the new tumors (Figs. 3, 5), 
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Fic. 1.—Variation in activity of tumor agent over a period of 12 weeks, January 7 through March 31, 1946, based 





on a series of 341 mice. 


tumor. In experiments 1 and 2, the second mouse 
transplant-generation was made up entirely of new tumor 
(Fig. 5). This tumor has been carried through more 
than 45 generations of transplants and has retained the 
characteristics it had in its first appearance. It is an 
exceedingly fast-growing tumor, hence its quick replace- 
ment of the original mammary tumor. 

When the growth rate of the new tumor was relatively 
low, sections of transplants showed a mixed tumor 


through many months of transplant propagation. 


In many experiments, however, the new tumor presented 
the appearance of a fast-growing tissue in which no 
Giant cells and 
nuclear debris were not present in the host mammary 
tumor. (Fig. 7). 

Centrifugation of suspensions of mammary tumor 
tissue which contained areas of sarcomatous tissue resulted 
in two layers—the upper layer contained the sarcomatous 
cells. 

No effort has been made to make more than a very 


unusual cell aberrations appeared. 
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Fic. 2—Mammary carcinoma transplant. Dark masses 
of cells in upper and lower portions are mammary car- 


general classification of the new tumors obtained. In 
Table Il, where the diagnosis indicates spindle-cell 
sarcoma, the sections indicate several subdivisions in type. 
The same is true for the round-cell sarcomas with the 
exception of the lymphosarcoma which 


type. 


is a specific 
This tumor appeared to develop in the right 


Stromal Malignancy in Mouse Mammary Cancer 


cinoma cells. Middle lighter portion is stromal tissue 
which is undergoing marked mitctic activity. Mag. « 960. 


inguinal lymph node which was enveloped by t 
transplant. 

The new tumors tended to be more malignant than 
the host tissue on the basis of rate of growth of trans- 
plants and the time required to kill the mouse bearing 


the tumor, ‘Transplants of all these new tumors grew 








82 Cancer Research 





x » 
Bats 
= SS 


Fic. 3—Mammary carcinoma trarsplant. Dark masses 
of cells in upper right and low: ‘L corners are mam- 
mary carcinoma cells. The re ‘of the picture con- 


readily and no further change in histology was noted 
even after as much as 45 transplant-generations (Fig. 5). 

As Table I shows, the induction of malignancy in 
normal cells of the mouse by implants of egg-cultivated 
tumor could be demonstrated quite regularly. How- 
ever, as the data given in Fig. 1 discloses, there were 





sists of stromal tissue containing giant cells, and unusual 
mitotic activity. Mag. < 960. 


periods when the inducing effect was much intensified 
and other times when it became relatively mild. 


DISCUSSION 


The results show that induction of malignancy in 
normal contiguous cells was a frequent occurrence when 
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Fic. 4.—Spindle-cell sarcoma transplant originating in stroma of a mammary carcinoma transplant. 


egg-cultured mouse mammary carcinoma was implanted 
back into mice. Sarcomatous tissue could be observed 
in 38 per cent of the first mouse transplant-generations 
with an increasing tendency toward stromal malignancy 
in succeeding transplants. 

The cgg-grown tumor tissue does not come into con- 


tact with normal cells of mouse origin so that under 
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Mag. X 9060. 


these conditions the mouse mammary carcinoma retains 
indefinitely the histology it possessed at the time the 
continuous egg culture’ was initiated. Accordingly a 
relatively pure line of mammary carcinoma is available 
for repeated implants into mice. 

Previous reports of 


mouse mammary carcinomas 


which showed the development of sarcomatous tissue 
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Fic. 5.—Unclassified sarcoma transp!ant originating in 
stroma of a mammary carcinoma transplant. Mag. x 960. 


after a varying number of transplant-generations were 
Each 


carcinoma behaving in this manner could be the subject 


based on a study of a few individual tumors. 


of only one experiment in this regard, since, when 
transformation to a sarcoma was complete, the original 
tumor was lost. The objection can be made that the sar- 





Fic. 6.—Spindle-cell sarcoma transplant originating in 
stroma of a mammary carcinoma transplant. Mag. « 960. 


comatous tissue was present from the beginning and 
became evident as a result of changes in the relative 
growth rates of the two types of tumor tissue. Such an 
explanation cannot be used to explain the present results. 
The egg-grown tumor when implanted in mice was 


associated with the development of sarcomas of different 
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Fic. 7—Mammary carcinoma transplant. 


Mag. X 400. 


Fic. 8.—Unclassified sarcoma transplant originating in 
stroma of a mammary carcinoma transplant. Mag. « 400. 


cell origins. It is unlikely that several types of sar- 
comatous tissue could have been present in the original 
mammary tumor and escaped observation during a period 
of nearly 5 years in which time hundreds of sections 


of this tumor were given careful study. Further, in 


Fic. 9—Mixed mammary carcinoma and unclassified 
sarcoma. Mag. X 200. 

Fic. 10.—Spindle-cell sarcoma transplant originating in 
stroma of a mammary carcinoma transplant. Mag. X 200. 


some instances, no sarcomatous tissue was observed in the 
mammary tumor after several transplant-generations in 
mice. 

It can be objected that these malignant growths are 
the original mammary carcinoma which has undergone 
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There are several 


These can be 


superficial changes in structure. 
reasons for discarding this possibility. 
summarized as follows: 

1. The new tumors have a higher growth rate. 
In some instances 11 to 12 day implants are as large 
as 15 or 17 day implants of the donor tumor. 

2. The histological appearances of the new tumors 
are of many types. ‘To account for this it would have 
to be postulated that the mammary carcinoma was capa- 


Also, the his- 


tology of each tumor remains constant through numerous 


ble of assuming many different forms. 


generations of transplants which is contrary to what 
happens in the instance of superficial structure changes. 

3. The tumors are observed to originate in the 
stroma in most instances, 

4. ‘The new tumor tissue quite commonly contains 
giant cells, nuclear debris and mitotic aberrations not 
observed in the host tissue. 

5. Centrifugation of mixed donor and new tumor 
separates the two types into a lower and upper layer 
respectively. 

The new tumors were at least as malignant as the 
host tissue. “Transplants in mice were 100 per cent 
effective and the tumor could be maintained for an 
indefinite period. One tumor (Fig. 5) has been car- 
ried by serial transplants in mice for more than 2 years. 
Many of these tumors also were cultivated successfully 
in eggs by the yolk sac method. Passage through eggs 
did not change their histology. 

The speed with which this process of tumor induc- 
tion in the stroma occurs is comparable to the time 
required for cell-free extracts to induce malignancy m 
normal cells (11). 


the mouse for about 15 days and this period was 


Implants were allowed to grow in 


sufficient for the establishment of numerous areas of 
sarcomatous tissue in the first transplant-generation of 
the source egg material. 

On the basis of a large number of experiments with 
cell-free extracts of materials from tumor-bearing eggs, 
it was suspected that there was a periodicity in the 
This idea has received 


However, it will 


activity of the tumor agent. 
support in the present investigation. 
be necessary to investigate this aspect of the problem 
much more extensively before coming to a definite 
conclusion. 

The simplest explanation for the results obtained 
would seem to be the assumption that normal cells of 
the connective tissue have been infected by the tumor 
agent as a result of contiguity with cancer cells. Appar- 
ently the process is essentially the same as the produc- 
tion of tumors by cell-free extracts of egg-grown tumor 
tissue. ‘This is especially likely in view of the close 
similarity between sarcomas produced by implants of 
fresh egg-grown tumor tissue and those induced by 


— 


lyophilized extracts of materials from tumor-bearing 
eggs. In both instances, giant cells, unusual mitotic 
aberrations and nuclear debris were common (11). 

The probability that the tumor agent concerned in 
these experiments is a virus has been considered else- 
where (7). The ability of the agent as obtained from 
living carcinoma cells to infect and induce malignancy 
in connective tissue cells may appear to contradict this 
thesis. “Ihe Rous tumor virus, for example, appears to 
infect only a definite type of tissue (5). However, 
many viruses do not show this degree of specificity. 
Also viruses in general are exceedingly prone to trans- 
formations which affect their behavior in this regard, 
It is possible in these experiments that the tumor virus 
does undergo some change before being capable of infect- 
ing the cells of stroma. In many experiments there 
was no sign of sarcomatous transformations in the con- 
nective tissue after many mouse transplant-generations. 
In those instances, the tumor agent appeared to be 
incapable of inducing malignancy in the cells of the 
stroma. 

One noteworthy aspect of the data is contained in 
Figs. 4, 5, 6, 8 
and 10 show various spindle-cell sarcomas, and two 


the diversity of the tumors obtained. 


unclassified sarcomas which were carried through numer- 
ous generations of mouse transplants without showing 
If the 
tumor virus from one type of carcinoma is capable of 
producing such definite types of tumors, then the virus 


any deviation from their initial histology. 


concept of cancer causation may not require the postula- 
tion of as many different types of tumor agents as has 


been supposed. 


SUMMARY 


1. A mammary carcinoma from a dba mouse (dba 
mammary carcinoma 1) has been cultivated continuously 
in eggs for 2 years and 11 months, or 90 transplant- 
generations. During that period, there has been no 
observable change in the histology of the tumor tissue. 
The stroma of these egg-grown tumors is chick tissue. 

2. Implants of the egg-grown mammary carcinoma 
into mice resulted in mixed carcinoma-sarcomas in 38 
per cent of the first mouse transplants. “The new tumor- 
type usually arose as isolated patches in the stroma 
which in subsequent generations coalesced, dividing and 
The proportion of 
the transplants containing sarcomatous tissue increased 


A total 


of 186 experiments involving the use of 2,440 mice 


encircling the original carcinoma. 
with further transplant-generations in mice. 


were used in the study. 

3. Sarcomas produced in this manner were of differ- 
ent cell origins, varying growth rates and cytological 
characteristics. | Many contained giant cells, nuclear 


debris, and unusual mitotic aberrations. 
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4. When egg-grown tumor is implanted back into 
the mouse, the stroma of the resulting tumor is com- 
posed of mouse tissue. It is concluded that the induc- 
tion of malignancy in normal cells of the stroma is due 
to contiguity with the cancer cells of the implant, and 
consequent infection with the tumor agent or virus. 

The process is considered to be essentially the same 
as that involved in the production of malignant tumors 
by injection into the mouse of cell-free extracts of 
materials from mouse tumor-bearing eggs. 


REFERENCES 


1. Bryan, W. R., KAHLER, H., and Ritey, V. T. 
Attempts to Demonstrate a Virus-Like Principle in 
Mammalian Tumors by the Yolk Injection Tech- 
nique. The American Association for the Advance- 
ment of Science, Conference on Cancer. 1945, pp. 
40-53. 

2. DuRAN-REYNALS, F. The Age Factor in Adapia- 
bility of a Sarcoma Virus to Other Animal Species. 
Science, 103 :748-749. 1946. 

3. Herman, F. R. On Yolk Sac Cultivation and Virus 
Induction of Malignant Tumors. The American 
Association for the Advancement of Science, Con- 
ference on Cancer. 1945, pp. 54-55. 

4. Luprorp, R. J., and Bartow, H. Sarcomatous 
Transformation of the Stroma of Mammary Car- 
cinomas that Stimulated Fibroblastic Growth im 
Vitro. Cancer Research, 5:257-264. 1945. 


6. 


SI 


10. 


11. 


13. 


a 





Rous, P. Viruses and Tumors. In Virus Diseases. 
Ithaca: Cornell University Press. 1943, p. 147. 


Taytor, A. The Successful Production of a Mam- 
malian Tumor with a _ Virus-Like Principle. 
Science, 97:123. 1943. 

Tay tor, A. The Virus Concept in Cancer Research. 
University of Texas Publication No. 4507. 1945, 
pp. 43-46. 

TayLor, A., HuNGaTE, R. E., and Taytor, D. R. 
Yolk Sac Cultivation of Tumors. Cancer Research, 
3 :537-541. 1943. 

Tay tor, A., and KyNette, A. Evidence for a Can- 
cer Virus Using Intraocular Implants of Mouse 


Tumor in Rats. University of Texas Publication 
No. 4507. 1945, pp. 33-42. 


TayLor, A., and Kynetre, A. The Virus Produc- 
tion of Mammalian Tumors. American Association 
for the Advancement of Science Research Confer- 
ence on Cancer. Lancaster, Pennsylvania: The 
Science Press Printing Company. 1944, p. 24. 

TaAyLor, A., KyNETTE, A., and Hunecate, R. E. 
Demonstration of a Virus-Like Tumor Agent by 
Filtration and Desiccation of Materials from Eggs 
Bearing Mouse Mammary Carcinoma. University 
of Texas Publication No. 4507. 1945, pp. 13-31. 

Taytor, A., THACKER, J., and PENNINGTON, D. 
Growth of Cancer Tissue in the Yolk Sac of the 
Chick Embryo. Science, 96 :342-343. 1942. 

Twomps_y, G. H., and MetseLt, D. The Growth of 
Mammalian Tumors in Fertile Eggs. Is a Filter- 
able Cancer Virus Produced? Cancer Research, 
6:82-91. 1946. 








Production of Tumors in Rats by 2-Aminofluorene 
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The carcinogenic property of 2-acetvlaminofluorene 
was first described by Wilson and his associates (9) in 
194], 


food at a level of 0.031 to 0.125 per cent for 9S or 


Of 39 rats that received the compound in the 


more days, 19 developed malignant tumors, and 8 ani- 
mals had multiple tumors. “These included 10 bladder 
carcinomas; 8 epidermoid carcinomas of the side of the 
face; 3 mammary carcinomas; 3 hepatic carcmomas; | 
carcinoma arising in each of the following sites: ureter, 
kidney pelvis, colon, pancreas, and lung; and 1 rhabdo- 
mvosarcoma of the thigh, ‘The rats were derived from 
the Slonaker strain, and the majority. were female. 
One-half gram of the compound was injected subcu- 
taneously into 5 male rats, and no tumors had developed 
14 months later. 

In 1944 Bielschowsky (2), using rats derived from 
the Wistar strain, and feeding at the level of 4 mgm. of 
the carcinogen per day, found malignant tumors in 93 
10+ 
Fifty-five rats had liver carcinoma, 
16 
had carcinoma of the intestine, 1 had carcinoma of the 
In addition, 4 


animals developed leukemia, and 11) had pulmonary 


animals. Some animals had multiple tumors. 


had 


the acoustic duct, 


ot 
>” 


~~ 


Mammary 


carcinoma, had carcinoma of 5 


skin, and 1 had a tumor of the uterus. 
adenomas. In male rats liver tumors Were most numer- 
ous, and mammary carcinoma was relatively uncommon, 
but in female rats mammary carcinoma was twice as 
common as liver carcinoma. 

Bielschowsky also found the compound to be innocu- 
ous when injected subcutaneously, and surmising that 
the subcutaneous tissues could not split off the acetyl 
group, applied a 4 per cent solution of 2-aminofluorene 
in acetone thrice weekly to the skin of 5 male rats for 
After 


were found in all 5 rats, and 1 


a period of 210 days. 280 days, liver tumors 
rat also had an acoustic 
duct tumor. 


By simultaneous feeding of 2-acetylaminofluorene and 


Presented at the 37th Annual Meeting of the Americar 
Association for Cancer Research at Atlantic City, New 
Jersey, March 11, 1946. 
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allyIthiourea, Bielschowsky (3) produced benign and 
malignant thyroid tumors, but by successive feeding of 
these compounds (4) thyroid tumors were not  pro- 
duced. Carcinomas of the small intestine, liver, mam- 
mary gland, and acoustic duct developed in some of the 
rats in both experiments. 

Armstrong and Bonser (1) administered 0.2 ce. of a 
1.5 per cent suspension of 2-acetvlaminofluorene in olive 
oil by RAVage thrice weekly to CBA mice, and. of 10) 
that survived 32 to 65 weeks of treatment, 8 developed 
tumors, 


had 


uterine tumors. 


Five had bladder tumors (4 were malignant) ; 


(1 2 had 


5 liver tumors was malignant); and 
Lopez (7) reported development of a glioblastoma of 


conaining 0.05 per cent of 2-acetylaminofluorene. 


12 rats that had been fed a diet 
At 


the time his article was written, 7 rats were still living 


the cerebrum in of 


In addition to the brain 
) 


wa 


and 4 had developed tumors. 
tumor, there were 2 liver tumors, Mammary tumors, 
and 3 acoustic duct tumors. 

Heiman and Meisel (6) administered 2-acetylamino- 
fluorene to 59 Wistar rats by introducing a needle into 
the pharynx and expelling 1 cc. of peanut oil containing 
10 mgm. of the carcinogen. At first, treatment was 
given every other day, but later the dose was doubled 
and given every third day. “'wenty-two rats developed 
nodular swellings in one or both submaxillary regions. 
Subsequently, enlarged submaxillary glands and oil-con- 
taining cysts were found, the latter having resulted from 
perforation of the pharynx. Only 12 animals developed 
tumors. ‘These included 2 adenocarcinomas and 3 adeno- 
mas of the submaxillary glands (the latter appear- 
ing as isolated areas of hyperplastic ducts and acini), 2 
2 


ae 


parathyroid adenomas, 2 mammary carcinomas, 1 thy- 
roid adenoma, | liver adenoma, and 1 sarcoma of the 
neck. ‘Twenty-four rats received aromatic amino acids 
over a period of 45 days and none developed tumors or 
hepatic cirrhosis. ‘he authors attributed development 
of tumors in the vicinity of the oil cysts to local action 


of 2-acetylaminofluorene. 








In view of the high incidence of liver tumors in 
Biclschowsky’s rats, it was proposed to ascertain whether 
or not some of the dictary factors that are known to 
influence the carcinogenic action of p-dimethylamino- 
avobenzene would have the same effect upon carcino- 
genesis by 2-acetylaminofluorene and = 2-aminofluorence. 
Since the available amount of these 2 compounds was 
small, only a few experiments could be carried out, 
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Diets 2 and 3 
and 26, respectively, but 


dict 23, but contains 3 per cent less fat. 
are comparable to diets 25 
differ in containing 3 per cent more casein and greater 
amounts of some of the members of the vitamin B group. 
‘These differences were introduced with the idea that 
dict C with 2-acetylaminofluorene might 


be accompanied by a high mortality rate, and that slight 


use of basal 


increase im certam factors, which experience had shown 


TapLe |: COMPOSITION oF DIETS 


Basal A 





Basal B Basal C 
l.abco vitamin-free casein 20.0 13.0 10.0 
Primex 7 5.0 7A 5.0 
McCollums salt mixture no. 185 (modified) 4.0 4.0 4.0 
( arotene 0.001 O00] 0.001 
Vitamin D concentrate in cottonseed oil (400,000 U./gm. ) 0.0005 0.0005 0.0005 
Thiamin 0.0005 0.0003 0.00025 
Riboflavin 0.0008 0.0002 0.00015 
Pyridoxine 0.0003 (.0003 0.0002 
Nicotinic Acid ().00] 0.002 0.001 
Distilled Natural Tocopherols 0.001 0.001 0.001 
Calcium Pantothenate VU.UQJ96 0.0007 0.00056 
Choline Chloride 9.10 0.10 0.0 
Starch 10.9 75.9 81.0 
in. , gm 
Diet 1 Diet 23 
Basal A 999.6 jasal A . Q7() 
2- Acetylaminofluorene 0.4 3% Solution of p-dimethylaminoazobenzene in cottonseed oil 30 
1000.0 1009 
Diet 2 Diet 25 
Basal B 999.6 sasal C 980) 
2-Acetylaminofluorene 0.4 3% Solution of p-dimeihylaminoazobenzene in cottonseed oil 20 
1000.0 1000 
Diet 3 Diet 26 © 
Basal B 99.6 Basal # 950 
Liver Extract, Lilly 30.0 Liver Extract, Lilly Bt 
2-Acetylaminofluorene 0.4 3% Solution of p-dimethylaminoazobenzene in cottonseed oil 20 
1000.0 1000 


METHODS 

Our rats were obtained from a local breeder and were 
descended from the Wistar strain. ‘The carcinogens 
were obtained from Eastman Kodak Company. ‘The 
2-acetylaminofluorene was incorporated in the diet at a 
level of 0.04 per cent and the rats were fed ad libitum. 
The 2-aminofluorene was dissolved in benzene in a con- 
centration of 4 per cent and was painted on the abdomi- 
nal skin for 147 days (from October 20, 1944 until 
March 16, 1945). Applications were made _ twice 
weekly for 3 months and 5 times weekly for 2 months, 
with a total of 62 treatments. 

The rats that received the acetyl derivative were 
divided into three groups, each of which was placed 
on a different synthetic diet (diets 1, 2, and 3). ‘These 
three diets were chosen because they were very similar 
to diets that we (5) have found to influence profoundly 
p-dimethylaminoazobenzene carcinogenesis (see Fig. 1, 
curves 23, 25, and 26). ‘The composition of these 
diets is given in Table I. Diet 1 is comparable to 


would have little effect upon p-dimethylaminoazoben- 
zene carcinogenesis, might also have little effect upon 
2-acetylaminofluorene carcinogenesis, but 
capacity to diminish the mortality rate. 


appreciable 
It now appears 
probable that this precaution was unnecessary. 

The rats that were painted with the solution of 
2-aminofluorene were divided into two groups. One 
group was fed with basal dict B (diet 4), and the other 
was fed with our regular colony diet (diet 5), an excel- 
lent ration that promotes rapid growth. 

After 4 months of trea:ment, the rats were examined 
weekly for tumors. ‘Tshe presence of liver tumors was 
determined by palpation of the abdomen. This pro- 
cedure was not entirely satisfactory, since the fluorene 
derivatives usually caused considerable enlargement of 
the liver before tumors developed. Even when tumors 
appeared, they often protruded only slightly above the 
surface of the surrounding tissue and could not be pal- 
pated readily. As soon as it seemed certain that a liver 
tumor was present, the rat was killed and its viscera 
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% time, that variation in casein and riboflavin content of 
90r ’ the diet had no effect upon production of liver tumors 
aos | by 2-acetylaminofluorene (curves 1 and 2). Liver 
7Or . extract appeared to retard tumor development slightly 
60} (curve 3), but the effect is of doubtful significance. 
so} For all diets in Fig. 1, death of a tumor-free animal or 
ao} of 1 that had other than a liver tumor is indicated by a 
sok short line perpendicular to the curve. For comparison, 
Pm | the effects of liver extract (curve 26), and of increased 
ro} amounts of riboflavin and casein (curve 23), as contrasted 
; a with a diet low in riboflavin and casein (curve 25), 
50 100 4130 =— 200 250 I00 350 DAYS ° ° . ° 
- upon -dimethylaminoazobenzene carcinogenesis are 
907 Ti. shown in the same figure. Diet 26 greatly retards 
80} development of liver tumors, and diet 23 has a similar, 
70} but weaker effect. 
60} 7 If female rats are excluded from the calculations as 
sol a means of minimizing the complications introduced by 
” | mammary tumors, the slope of curves 1, 2, and 3 1s a 
ol little more steep and the ultimate liver tumor percent- 
ool ages are 100, 100, and 85, respectively, and the curve 
‘ol for diet 2 never crosses that of diet 1, but always runs 
a little ahead of it. The curves for the three diets 
O50 100-150 200250500380 400-450 500 bars thus have the same relative order as do those of the 
Fic. 1.—For explanation, see the first paragraph under three corresponding p-dimethylaminoazobenzene diets, 
Results. . but the difference in the rate of tumor formation for the 
were examined. A few animals were killed because of  27acetylaminofluorene diets is too slight to be significant. 
mammary or acoustic duct tumors that had reached a Although variation in the diet had no appreciable 
size or condition deleterious to the animal’s health, and effect upon the tumor incidence, comparison of the 
in some of these liver tumors were found. Conse- umber of animals in each group at the beginning of 


quently, in some animals tumors were found soon after the experiment with the effective number (see ‘Table 
they had developed, and in others tumors had been IL) will show that it did have a decided effect upon 


present for several weeks before they were discovered. the mortality rate during the latent period. During 
this time the mortality rate on diet 1 was 28 per cent, 
RESULTS on diet 2, 43 per cent, and on diet 3, 10 per cent. 


It will be seen by reference to Fig 1, which shows ‘The number and location of tumors obtained are also 
percentage incidence of liver tumors plotted against shown in Table II. 


TABLE II: Tumor INCIDENCE ACCORDING TO SEX AND DIET 


Diet number 2 3 Total 
pry ey i SOTO 
Sex M F M F M F M I M M F 
No. rats mn each group 20 5 20 £410 15 5 14 1 144 — 8% 21 
Effective no. 13 5 9 8 14 4 10 ] 14 — 60 18 
No. that developed tumor 13 4 9 7 12 ~ 8 1 11 — 53 16 
Total with liver tumor 13 4 9 3 11 3 7 — 10 — 50 10 
Liver tumor only 10 l 6 — 7 — 4 — 7 — 34 ] 
Acoustic duct tumor 2 — — 5 r l 4 — 3 — 11 6 
Mammary tumor — 2 —- 5 —— RS = l — — — 1] 
Bladder tumor — 1 ] — ] — — — — — 2 1 
Pulmonary adenoma — l l 2 -- l 2 ~- — _- 3 . 
Other tumors* 2 l 1 — l — 2 — l — 7 ] 
* Including 1 adenocarcinoma of ileum, 1 epidermoid carcinoma of lung, 3 papillary epidermoid carcinomas of buccal mucosa, 1 


papilloma of lip, 1 papilloma of forestomach, and 1 fibroma of flank. Two rats had a small cavernous hemangioma of liver. 





DESCRIPTION OF FIGURES 2 TO 5 


Fic. 2—Pulmonary adenoma. Mag. X 140. Fic. 4.—Epidermoid carcinoma of acoustic duct. Mag. 
x 140. 
Fic. 3.—Epidermoid carcinoma of bladder. Mag. X 140. Fic. 5.—Mammary carcinoma. Mag. X 140. 
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The number of rats that developed liver tumors fol- 
lowing painting with 2-aminofluorene was too small to 
justify much discussion of the effect of diet, but certain 
facts are of interest. Four rats on diet 4 died of 
pneumonia 125 to 137 days after treatment was begun, 
and 2 rats on diet 5 died of pneumonia 157 and 171 
days after painting was begun. It was thought that 
the stock dict (no. 5) might offer protection against 
tumor development, yet the first liver tumor was found 
at 137 days in a rat getting this dict, and 2 more rats 
in this group had developed liver tumors by the time 
the first liver tumor was found in the other group (diet 
4). However, when liver tumors began to appear on 
dict 4 they did so rapidly (the latent period ranged 
from 242 to 322 days), and the slope of the curve of 
tumor incidence made an angle of 60° with the 
The latent period on diet 5 ranged from 137 
to 405 days, and the slope of the curve of tumor inci- 
dence made an angle of 30° with the abscissa. 


abscissa. 


Hence, 
there is no clear-cut evidence that diet had any effect 
upon development of liver tumors. 

The acoustic duct tumors were all epidermoid car- 
cinoma. ‘The majority were of low grade malignancy 
They consisted of 
large papillary masses of squamous epithelial cells with 


The surface of the 


masses was covered with a thick layer of keratinized 


and were sharply circumscribed. 
a delicate fibrous tissue core. 


cells. Fig. 4 presents an example. ‘Two of the tumors 
showed much anaplasia and were highly invasive; in sev- 
eral of the better differentiated tumors, there was begin- 
Many of 
these tumors were infected by the time they were 
They had a sour odor and were 
filled with flaky gray material. ‘Iwo rats had bilateral 


tumors, 


ning invasion of the surrounding tissues. 


removed for section. 


One mammary tumor was of intracystic papillary type 
and appeared benign. The other mammary tumors 
were, with one exception, adenocarcinomas of various 
grades of malignancy (see Fig. 5). The exception was 
an epidermoid carcinoma. One of the other carcinomas 
contained foci of squamous metaplasia. 

The bladder tumors were all epidermoid carcinomas 
and were small. An example is shown by Fig. 3. 

Pulmonary adenomas were found in 7 rats; they 
were usually multiple and small (see Fig. 2). If sev- 
eral blocks of lung from each rat had been sectioned 


routinely, the incidence of adenomas would doubtless 


have been found to be considerably higher. One rat 
had an extensive epidermoid carcinoma of the lung. 
No other possible primary site for this tumor was 
found. Moreover, the other lung was free of metas- 
Six rats were found to have metastatic pulmon- 
ary tumors; the primary sites of these tumors were: 
acoustic duct; ileum; liver (2 cases); and mammary (2 
cases, | of which was the epidermoid carcinoma). 


tases. 


Portions of exorbital lachrymal glands or parotid 
glands were included in sections of several acoustic duct 
tumors. In no case did tumors develop in these glands, 
but in five instances the structure of the glands was 
strikingly altered. Nuclei were enlarged to a variable 
degree, and were often greatly enlarged. ‘The amount 
of chromatin was considerably increased; the nuclei 
were stained deeply and often had large nucleoli. Some 
cells contained more than one nucleus. Occasionally, 
nuclei were crescentic and partially enveloped large 
vacuoles. In view of the observations of Heiman and 
Meisel (6), it is unfortunate that the salivary glands 
were not all sectioned routinely, and it is recommended 
that such measures be taken in future investigations. 
The salivary glands of our rats were not appreciably 
enlarged, and we had no reason to suspect neoplasia im 
them. Since the conditions of our experiments were 
entirely different, the findings should not be construed 
as contradictory. 

Changes in the liver warrant a more detailed dis- 
cussion than has been given of the other tissues. 
Enlargement of the liver was observed in about a third 
of the rats, and was due to hypertrophy of liver cells. 
Hypertrophy of the liver was also observed by Wilson 
and his associates (9). Well developed nodular cirr- 
hosis was seen in only 5 rats, but in 20 other animals 
the presence of slight cirrhosis was revealed by micro- 
scopic examination, and in the livers of an additional 
35 rats there were foci in which thin fibrous tissue 
trabeculae radiated outward and partly surrounded a 
few liver lobules. The last mentioned condition is evi- 
dently an incipient cirrhosis, for extension of the 
process would ultimately lead to the development of 
true cirrhosis. In addition to increase in fibrous tissue, 
there was usually some increase in small bile ducts. In 
some places there was considerable proliferation of bile 
ducts with formation of clusters of ducts. Many of 
these bile ducts were dilated and formed cysts of various 


sizes. The lining cells of some cysts were greatly 





DESCRIPTION OF FIGURES 6 TO 9 


Fic. 6.—Liver—multiple cysts. Mag. x 140. 


Fic. 7.—Liver, malignant hepatoma with broad cords of 
cells. Mag. X 130. 


Fic. 8.—Liver, malignant tumor containing glandular 
and trabecular elements. Mag. X 130. 

Fic. 9.—Liver, malignant hepatoma with a region of 
acinus formation. Mag. X 140. 
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attenuated, but in other cysts they were cuboidal or 
even low columnar in type. In places, such cysts were 
separated by small numbers of normal liver cells, as illus- 
trated by Fig. 6. In many rats there was no increase 
in collagenous tissue in the liver. Except for hyper- 
trophy, the changes just described are similar to those 
seen in the livers of rats treated with p-dimethylamino- 
azobenzene. Other differences observed were: (1) that 
the cysts in the livers of the rats treated with the fluorene 
compounds contained bile, a fact rendered obvious by 
fixation of the tissues, whereas the cysts in the livers of 
rats treated with p-dimethylaminoazobenzene did not; 
and (2) in livers of p-dimethylaminobenzene-treated 
rats a lesion which Opie (8) has named cholangiofibrosis 
was common, but was not encountered in rats treated 
with the fluorene derivatives. 

In 12 rats only one liver tumor was present, and in 

All other 
Some were 
benign hepatomas, and 3 were adenocarcinomas, but the 
majority were malignant hepatomas (as judged by 
invasion of veins or of liver tissue). 


seven instances it was a benign hepatoma. 
rats’ livers contained 2 or more tumors. 


In many, the cells 
were arranged in cords, 1 to 2 cells wide, but in some 
mstances the cords were much broader, and, not infre- 
quently, foci were seen in which some tumor cells were 
arranged about lumina. ‘The proportion of tumors com- 
posed of cells with acidophilic cytoplasm was a little 
greater than in our f~-dimethylaminoazobenzene tumors, 
but in general the tumors were quite similar. Examples 


are given in Figs. 7 to 9. 


DISCUSSION 


Since the site of tumor development in our rats 
differed so strikingly from that of Wilson and _ his 
co-workers (9), who used rats of the Slonaker strain, 
and agreed so well with that of Bielschowsky (2), who 
used rats of the same ancestry as ours, it appears that 
the incidence of tumors to be expected in the various 
tissues is determined by the strain of the rat. 

The failure of the dietary modifications in these 
experiments to’ influence development of liver tumors 
indicates that the meclianism of tumor formation by the 
fluorene derivatives differs from that concerned with 
p-dimethylaminoazobenzene carcinogenesis. ‘The ability 


——emes 


of the former compounds to produce tumors in such 
a multiplicity of sites, as contrasted with the ability of 
the latter compound to produce liver tumors only, also 
suggests that the mechanism of tumor formation by the 
two classes of compounds is different. 

There was no significant difference in tumor inci- 
dence or types of tumors developing in rats treated with 
2-aminofluorene and 2-acetylaminofluorene, 


SUMMARY 


1. Addition of liver extract to the diet had no 
appreciable effect upon the production of liver tumors 
in rats by 2-acetylaminofluorene, and variation in the 
protein content of the diet had no evident effect upon 
the production of liver tumors by 2-aminofluoreng and 
2-acetylaminofluorene. 

2. The site at which tumors may be induced by 
these two compounds is probably determined by the 
genetic constitution of the rat employed. 
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Studies on the metabolism of azo compounds related 
to p-aminoazobenzene in the rat so far have indicated 
that: (a) Fission of the azo linkage occurs (4, 
12); (b) Dealkylation of N-methyl derivatives (10) 
and the N-ethyl derivative (5) occurs, at least to some 
extent, prior to reduction fission; (c) Partial reduction 
to hydrazo compounds which undergo a_benzidine 
rearrangement in acid solution may also occur (2, 3). 

The results obtained in this laboratory bearing on 
this problem are reported below. 


METHODS 


Three per cent solutions of the compounds in cotton- 
seed oil were mixed with the diet of brown rice and 
carrot. [his diet has been shown to favor the produc- 
tion of liver cancer (14) in the rat. 

N,N-dimethyl-f-aminoazobenzene (DMB), N-meth- 
yl-~-aminoazobenzene (MMB), and f-aminoazobenzene 
(AB) were determined by chromatographic analysis and 
absorption characteristics in acid solution essentially as 
outlined by the Wisconsin group (9). N,N-diethyl-p- 
aminoazobenzene (DEB) was absorbed less firmly on 
aluminum oxide’ than was DMB. WN,N-diethanol-¢- 
aminoazobenzene (DE-ol-B) was absorbed much more 
strongly and did not elute with benzene but was eluted 
with a 2:1 benzene-methanol mixture. 

The absorption maxima of these azo compounds in 7N 
HCl were determined in a Beckman spectrophotometer 
and are as follows: 


AB 500 mp. 
MMB 508 my. 
DMB 518 mp. 
DEB 520 my. 
De-ol-B 528 my. 


The absorption spectra were measured between 240 and 
560 mp. Other absorption maxima were found at 320 
and 270 mp. but the absorption coefficients were much 
lower than at the 500 mp. bands. 





’ Merck-Brockmann aluminum oxide partially inacti- 
vated by mixing with methanol and drying at 90° C. (9). 


In the tissue slice experiments 200 mgm. (wet 
weight) of tissue were used. The medium consisted 
of 3 ml. of Krebs-Ringer-phosphate, 0.4 ml. of 2 per 
cent glucose, and 0.1 ml. of 95 per cent ethanol con- 
taining 50 pgm. of the azo compound. The tissues 
were incubated for 90 minutes at 37.5° C. in test tubes 
and shaken in a Warburg bath. At the end of the 
incubation period the contents of the tubes were ground 
in a glass homogenizer. The extraction procedure used 
was the same as for tissue samples (9). 

In the brown rice diet experiments a 3 per cent 
solution of the compound was added to the diet to 
make the concentration of the dye 0.06 per cent, the 
diet mixed, an aliquot weighed out, and the material 
ground and extracted in the same manner as the tissues. 


RESULTS 


Ten rats were fed the brown rice and carrot diet con- 
taining 0.06 per cent N,N-dimethyl-p-aminoazobenzene 
(DMB). The rats were killed and the tissues were 
analyzed for DMB, MMB, and AB. The results 
obtained are in agreement with those of the Wisconsin 
group with the exception of the distribution of the 3 
dyes in the stomach contents. The results of typical 
experiments are shown in Table I. 

The finding that a considerable amount of the DMB 
had been demethylated to MMB and AB in the stomach 
contents led us to investigate the stability of DMB in 
the brown rice diet. The results are shown in Table 
II. It can be seen that demethylation of DMB in the 
diet fed was responsible for the unexpected finding of 
large amounts of MMB and AB in the stomach contents. 
Only a very small amount of DMB was found to be 
demethylated in 4 weeks in cottonseed oil, whereas 
demethylation occurred immediately on mixing with the 
brown rice diet. As is shown in Table II if the brown 
rice diet was heated at 90° C. for 5 days before DMB 
was mixed with it, the demethylation did not occur. 
During the heating period the weight of the brown 
rice decreased between 10 to 14 per cent. The mech- 
anism of removal of the methyl groups is not known. 
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Taste Ll: Distrinurion or DMB, MMB anp AB in Tissues or RAts Fev A Brown Rick Dier CONTAINING 
0.00% DMB ror 30 to 40 Days 


Liver Spleen Blow cells Stomach comtents Serum 
yy /orsan ) /organ y /mi, Total 4 y /mi, 
, —— \ . ; \ ' A A i p A , 
Ratno DMB MMB AB DMR MME AB DOME MME AB DME MAME AD DMI MME AB 
| 1.0 1.0 5.0 - - - () () 22.0 a ae ae () () () 
2 Ls 2.2 10.0 os on - 0) 0.5 25.0 85.0 23.5 5.0 () () 0.5 
3 1.2 2.0 58 0 () SO + - ies 23.4 3.8 1.0 
DMI N\ N-dimethy lb paminoazobenzene 
MIMER Nemethyvbl p-aminoazobenzene 
AB Peamunecazobenzene 
When DEB or DE-ol-B in cottonseed oil was mixed Only small amounts of AB were found in the blood 





with the diet no detectable de-ethvlation or de-cthanola- 
tion occurred, As shown in our previous report (5), 
the stomach contents of rats fed DEB contained only 


that dve in detectable amounts. 


TABLE IL: DEALKYLATION oF Azo DyrES WitEN MIXED* 


witH A Brown Rice Der 


Sample DAB, MMB, AB, 
1. 3 DMB in cottonseed o1l—tresh LOO 0) () 
2, 3% DMB in cottonseed o1l-—4 wks. o'd 98.0 2.0 0 
3. 0.06% DM B—brown rice—2 wks. old 69.1 27. 3.8 
4. 0.00% DMB—brown rice—! wk. old on 
bench in beaker covered with paper O14 31.3 7.3 
5. 0.00% DM B—brown rice—mixed and 


extraction started within 20 nun. 842 
6b. 0.06% DM B—brown rice heated at 


90° C. for 5 days prior to nuxing 


extraction started within 20 min. OO] (0.9 trace 
“% DER ( AB 
7. 0.06% DEB—brown rice—1 wk. old 100 () 


% DE-ol-B AB 


8. 0.00% DE-ol-B—brown rice—1 wk. old 100 0) 


* Dves were dissolved in cottonseed oil (3% sol.) and mixed 
with ground brown rice to give a 0.06% concentraticn of the dyes. 


The observation that DEB, a non-carcinogen (at 
least when fed to rats on a brown rice diet), 1s deethy- 
lated (5) and yields the same concentration of AB in 
tissue and blood cells as do the N-methyl derivatives 
made it of interest to study N,N-diethanol-p-aminoazo- 
benzene (DE-ol-B), also noncarcinogenic under the 
same conditions. 

The 


earlier results 


‘Table II. 
with DEB are 


The 


included for 


resul s are summarized in 
obtained 


compa rison. 


TABLE III: Tue ACCUMULATION OF AB IN THE BLOop 
CELLS oF Rats Fep DEB anp DE-oL-B 


Number of days AB from DEB AB from DE-ol-B 


on diet y/ml. cells y/ml. ceils 
2 11.5 7 
6 -_ 0.9 
6 i 1.1 
7 43 a 
14 i 32 
14 ns 0.5 
15 28 
17 34 be 
21 31 - 


cells of the rats fed DI-ol-B in contrast to the results 
DMB and DEB. Apparently, the rat 
does not split the N-C.H JOH linkage as readily as the 
N-CH, or N-C.H.. 


isin of 


obtained with 
This suggests that the mechan- 
removal of —C.H, groups does not involve an 
C,H OH, 

The destruction of the large amounts of DMB and 
AB (10) in the rat and the accumulation of AB in the 
blood cells of rats fed DMB suggested that it might be 
possible to measure the rate of destruction of DMB and 


AB by liver slices In, vitro, 


oxidation to 


It was thought possible to 
DMB to AB in these in 


However, the results shown below 


demonstrate a conversion. of 
eitro experiments, 
(Table IV) indicate that under the conditions of these 
experiments AB is destroved (metabolized) im vitro at 
least as rapidly, if not more so, as is DMB. When 
DMB was destroved by the liver slices iv vitro, no AB 
could be detected. No attempt has been made to deter- 
mine the nature of the iv vitro metabolism, but as only 
basic compounds are extracted in the procedure used it 
would indicate cither that the azo linkage was reduced, 
or that the molecule was oxidized to a phenolic com- 
pound which would not have been extracted, 


TABLE LV: AmMounts or Azo COMPOUNDS DESTROYED ON 
INCUBATION OF 50 y witH 200 MGM. OF TISSUE SLICES 
At 37.5° C. ror 90 MINUTES 


Average 


No. of destroyed Range 

Compound ‘Tissue exper. in ¥Y in 
DMB Normal liver 5 34.6 29 ()-40.8 
DMB Liver tumor* 5 11.6 5.0-16.7 
AB Normal liver 5 38.4 31.3-44.8 


ee 


* Classified as cholangiomas on histologic examination by Dr. 
S. Spitz. 


In view of the fact that normal liver tissue destroyed 
DMB readily, it was of interest to determine whether 
liver tumors produced by this agent possessed this 
capacity and if so to what extent. The results included 
in Table IV indicate that the liver tumors studied were 
able to destroy DMB, but, on an equivalent wet weight 
basis and under the same conditions, did so to a signifi- 
cantly less extent. The average destruction of DMB 
and AB by 200 mgm. of normal liver slices was 34.6y 








Kensler c’/ al, 
and 38.4y, respectively, “Phe tumor slices (200 mgm.) 
destroyed TL.6y of DMB under the same conditions. 

In several experiments in- which S0y of DMB was 
incubated with blood cells only a small amount (5 per 


cent) was destroved and small amounts (approximately 


2y) of MMB and (ea, ty) AB were recovered, 


DISCUSSION 


While the data presented above are of interest in 
connection with the metabolism ol closely related tZ0O 
dyes, Which vary tremendously in their capacity to pro- 
duce a neoplasm in rat liver under standard conditions, 
litthe light ts mode of action of the 
The finding that the N,N-dicthyl] 


derivative, non-carcinogenic under the conditions of our 


thrown on the 


Cilbe Open 1 GNIS, 


test, leads to the same accumulation of AB in the tissues 
as the N,N-dimethyl, N-monomethyl and AB suggests 
that this dealkylation pathway may not be directly 
related to the problem of carcinogenesis. ‘The observa- 
tions that the administration of a methyl acceptor com- 
pound, guanido-acetic acid, is without effect on the 
production of liver tumors by MMB (8), and that 
g-aminoazotoluene, In which the amino group is unsub- 
stituted, is carcinogenic, are also consistent with this 
‘The Kirby (7) that 


p-amimoazobenzene may under certam dietary condi- 


view, recent observations of 
tions produce liver tumors in the rat, and our observa- 
tion (13) of one tumor (427 days) in a rat fed 
4’-methyl-p-aminoazobenzene are two examples of other 
p-aminoazobenzene compounds with unsubstituted amino 
groups that have produced liver cancer. 

While the iv eifro experiments dealing with the 
destruction of DMB are by no means adequate to eval- 
uate the rate of destruction, a calculation based on the 
data available, assuming the total liver weight to be 4 
gins., reveals that the liver would destroy approximately 
11,000y of DMB per 24 hour period. 
tumor producing dicts, the rats cat about 6,000y per 


The AB DMB was 


incubated with the liver slices raises the problem as to 


Actually, on 


dav, failure to find any when 
whether these results can be extrapolated to the intact 
animal, or whether possibly the small amounts of AB 
found iz vivo in the rat, chiefly in the blood cells, may 
be due to extrahepatic demethylation. |The results 
obtained with the liver tumors (cholangiomas) should 
not be interpreted as evidence of a loss of hepatic cell 


ability to destroy DMB. 
sumably derived from bile duct epithelial cells and hence 


ry. . 
Ihe cholangiomas are pre- 


any comparison would have to be between these two 
types of tissue. The tissue slice technic is obviously not 
suitable for determining the ability of normal bile duct 
epithelial cells to destroy DMB. 


The finding that brown rice ‘catalyses’ the demethyl- 
ation of DMB necessitates further quantitative study of 
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the influence of the addition of protective supplements 
on the stability of DMB in this diet. Preliminary 
experiments have indicated that the inclusion of 15 per 
The 
observation that heating the rice renders the DMB much 


cent yeast does not influence this phenomenon. 


more stable and the observations of the Wisconsin group 
(9) indicating stability of DMB in their basal dicts 
without rice, suppests that the presence of a atalyst’ 
in the rice is responsible for this effect. 

This further complication in the use of a brown rice 
dict, im addition to rice variation and the presence of 
unknown factors, makes it desirable to discard the use 
of the brown rice for further nutritional experiments 
with the azo dyes. Kurther use is not warranted 
although its use permitted: (a) ‘The discovery of the car- 
cinogenic action of the azo dyes (15); (b) ‘The demon- 
stration that the incidence of tumors in rats can be 
greatly decreased by the addition of crude dietary sup- 
plements such as yeast (1), and liver (11)3; (c) The 
first demonstration of the protective effect of a pure 


compound, riboflavin (6). 


SUMMARY 


1. In 


been found that when N,N-dimethyl-p-aminoazoben- 


agreement with earlier observations it has 
zene is administered orally to rats the bulk of the azo 
compound found in the blood and tissues is ~-aminoazo- 
benzene. However, this represents only a very small 
portion of the N,N-dimcethyl-p-aminoazobenzene fed. 

2. ‘The recovery of relatively large amounts of 
N-methyl-p-aminoazobenzene and p-aminoazobenzene 
from the stomach contents led to the finding that when 
N,N-dimethyl-p-aminoazobenzene in cottonseed oil is 
mixed with ground brown rice some demethylation 
occurs. Heating the brown rice for 5 days prior to 
mixing inhibited the demethylation. 

3. Feeding N,N-diethanol-pf-aminoazobenzene, in 
contrast to N,N-dicthyl-p-aminoazobenzene, Jed to the 
accumulation of only small amounts of ~-aminoazoben- 
zene in the blood cells. 

4. Liver slices under the conditions of our experi- 
ments have been found to destroy both N,N-dimethyl- 
p-aminoazobenzene and f-aminoazobenzene. No con- 
version of N,N-dimethyl-p-aminoazobenzene to p-amino- 
azobenzene by liver slices was observed iz vitro. 

5. Under the conditions of our experiments liver 
one-third as much 
N,N-dimethyl-p-aminoazobenzene as did the normal 


liver tissue. 


tumor slices destroyed only 
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Past studies have disclosed the fact that the virus 


of the Rous sarcoma of chickens can be adapted to 
alien species of birds provided, first, that young or 
injected with the tumor 


newborn individuals’ be 


material (2, 3) and second, that this tumor had been 
grown in chickens of a certain age (4). By ful- 
filling these requirements, several other duck strains 
have been obtained. ‘Three of 
the Rous 


described because they show interesting features dif- 


of chicken tumors 


them, variants of sarcoma, will be here 
fering from those of the sarcoma strains previously 
obtained from the same Rous tumor. 

The method followed consisted of injection into 
the breasts of newborn ducklings of 3 cc. of a cell 
suspension of the chicken tumor at 1:5 in saline, and 
of analogous passages into other ducks of the tumors 
induced in the foregoing passage, using in these pas- 


Fil- 


The original chicken tumor, 


sages the same or a much smaller inoculum. 


trates were also used. 


as well as duck tumors from different passages were 
also tested on chicks and chickens by injecting from 
0.5 to 3 cc. of cell suspensions in the breast, or 1 cc. 
or more of filtrate in either the breast or the vein. 
Adaptation of the virus to ducks was first recognized 
by gross and microscopic changes in the primary 
tumors, by the appearance of generalized lesions, and 
by the ability to infect older ducks with tumor material. 
The strains are 14(c), 14(d)11, 
14(d)7. 


Strain 14(e)—The donor host was a chicken 3 


and 


designated 


months old injected 13 days before with a cell suspen- 
sion of the Rous sarcoma. ‘This is the youngest chicken 
in which a tumor grew which proved to be most easily 
adaptable to ducks. Filtrates and cell suspensions of 
this tumor were ‘ound to be very active for chicks and 


chickens. 





* This investigation was carried out with the aid of a 
erant from The Jane Coffin Childs Memorial Fund for 
Medical Research. 


The tumor grew in the first passage in 16 of the 18 
ducklings injected and regressed only in one case. 
Signs of adaptation were manifest in 13 of the birds. 
The rather amorphous chicken tumor changed into a 
grape-like type of growth consisting of round, solid, 
well-encapsulated tumor nodules mingled with similar 
filled with blood. 


lesions generalization occurred, as shown by the presence 


nodules but From these primary 
of hemorrhagic lesions in liver, spleen, bone marrow, 
lungs, kidneys, and also by the presence of occasional 
The ducks died within 


14 to 34 days after inoculation. 


tumors in lungs and spleen. 
Separate lines were 
started from 7 of the tumors and 3 of them were car- 
ried through 3, 4, and 8 passages in ducks, being then 
purposely discontinued. ‘The other 4 lines were lost 


death or ducks 


Growth was always successful 


because of accidental because the 
employed were too old. 
whenever ducks aged 1 or 2 days were inoculated, 
while it was far more irregular in older ducks. In the 
course of the passages, the tumors and generalized lesions 
showed the same characteristics as in the first passage. 
Death occurred within 13 to 30 days. Microscopically, 
the tumors were very pleomorphic sarcomas, although a 
large, distorted type of cell was predominant. 


was scanty or absent. 


Collagen 
Periosteal and endosteal tumors 
were observed in one case. The hemorrhagic lesions 
were observed, in general, independent of neoplasia. 
Starting from a duck tumor of the third passage, the 
strain was maintained through chicks and pullets in 3 
Twelve out of 16 birds injected 
with cell suspensions in the breast, and 5 out of 6 


successive passages. 


injected with filtrates in the same location developed 
tumors. However, generalization from these tumors 
was negligible since only 1 of the animals developed a 
metastasis in the liver. At the end of the passage 
through chickens the tumor grew successfully in 3 out 
of 4 ducklings inoculated. 

Strain 14(d)11—The age of the donor chicken was 


20 months and it had been inoculated with the tumor 
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44 days before. 


furnishing a tumor very easily adaptable to ducks. 


This is the oldest chicken ever found 
Fil- 
trates and cell suspensions of this tumor proved to be 
very active for chicks, 

The tumor grew very rapidly in all of the 4 ducklings 
of the first passage, and signs of adaptation were clear 
in 3 of the birds. ‘They died within 28 to 34 days with 
large primary tumors and a pronounced hemorrhagic 
disease of the liver, and one of these tumors was main- 
tained in 4 passages through ducks, the line being then 
purposely discontinued. ‘The fourth duckling of the 
first passage died 7 days after inoculation with a large, 
viscid growth very much like the original chicken tumor 
and it showed no generalization. In the second pas- 
sage, this tumor grew rapidly in all the 6 ducklings 
injected, again without signs of adaptation. These 
signs, though, appeared at the third passage in the form 
of grape-like tumors, as in strain 14(e), and with the 
development of generalized hemorrhagic lesions and also 
tumors. Passages by means of cell suspensions or filtrates 
were continued and the line is now at its 20th passage. 
In the course of transplantation, the grape-like tumors 
soon disappeared to be replaced by rather amorphous, 
viscid growths of an extremely invasive type which 
rapidly infiltrated the skin and penetrated the abdominal 
cavity. Generalized hemorrhagic lesions with or with- 
out association with tumors were frequently observed in 
the viscera, and in one case there developed periosteal 
and endosteal tumors. Death occurred in from 10 to 
20 days after inoculation with or without generalized 
lesions grossly visible. 

Microscopically, the growths were rather uniform 
with long attenuated fibroblasts as the dominant cell 
type. 
rare, 


Mitoses were 
The hemorrhagic lesions in general were not 


Collagen was scarce or absent. 


associated with neoplasia. 

The tumor always grew when ducks from | to 4 days 
of age were inoculated. It occasionally regressed in 
ducks 4 or 5 weeks old, and it grew but slowly and 
without inducing generalization in ducks 6 or 18 
months old. 

In 5 different passages, cell suspensions were injected 
into 14 chickens from 2 weeks to 3 months of age, with 
growth ensuing in all but one case. Filtrates were 
injected into 10 chicks, with positive results in_ all. 
In 3 occasions thece chick-grown tumors were main- 
tained through these hosts for 4 and 5 passages by means 
of cell suspensions. Growth was always successful and 
was often followed by generalization of the same type 
At the 
end of the chick passages the tumors grew in ducks just 
as well as before these passages. 

Strain 14(d)7—The age of the donor chicken was 


14 months. The bird had been inoculated with the 


as seen in ducks. Filtrates were also active. 


-— 


tumor 43 days before. Cell suspensions of this tumor 
were effective in all of 7 chicks injected, but filtrates 
proved to be inactive in 2 other chicks. 

The tumor grew rapidly in 4 of the 7 ducks injected, 
adaptation being manifest in one of the birds by the 
same signs as seen in the 2 tumors previously described. 
From this tumor a line was obtained which was discon- 
tinued after 3 passages. From 2 other tumors, lines 
were also obtained; one lasted 4 passages, while the 
other is now in its 20th passage. ‘The ducks of the first 
passage died within 14 to 35 days. Like strain 14(d)11 
the tumor soon became amorphous and very invasive. 
Survival time shortened rapidly so that quite frequently 
the ducklings injected with suspensions of tumor cells 
died in 8 or 10 days with or without generalization 
and, in some cases, even within 5 days, sizeable tumors 
had already been present. Generalization in viscera 
was quite frequent, with a frank predominance of 
hemorrhagic lesions. In fact, this was the most active 
strain in this respect. Periosteal and endosteal growths 
were quite common after a few passages, and often the 
bones of all the extremities were affected. However, 
the most interesting feature shown by strain 14(d)7 
was the induction of hemorrhagic lesions in the central 
nervous system of a rather large number of ducklings. 
These lesions appeared either as a generalization from a 
primary tumor or following intravenous injections of fil- 
trates, and they were observed grossly unassociated with 
neoplasia. A detailed report of the phenomenon, 
together with other pertinent experiments, will be given 
in another publication. | Microscopically, the tumors 
were pleomorphic, like those induced by strain 14(e). 
Collagen was also scant or absent, and mitoses were rare. 

Despite its extreme malignancy, no growth or growth 
followed by regression was observed in 5 ducks of from 
6 to 18 months of age inoculated with cell suspensions. 
In general, the tumor grew constantly and steadily in 
ducks of from 1 to 30 days of age, although periods of 
poor growth, even in these young hosts, were 
encountered. 

In 7 different passages a total of 38 chicks and 6 
adult chickens were injected with filtrates of neoplastic 
or hemorrhagic lesions. Positive results were obtained 
in 22 chicks and 4 chickens. Cell suspensions were 
constantly effective in both chicks and chickens, On 
two different occasions the duck-grown tumors were 
easily kept for 5 successive passages through chicks and 
With 
tumors from old hosts, growth was achieved in only 7 
of 29 chicks and chickens injected. Generalization 
in viscera occurred in chicks as in ducks the same as 
periosteal and endosteal tumors. It is of interest to 


point out that in the latter case new formation of 


chickens, provided the donor host was young. 
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osteoid tissue was never observed in chicks or ducks as 
well. 

Further study of the strain disclosed the following 
fact of interest: At the 19th passage, 2 chickens 8 
months old were injected intradermally with filtrate of 
a duck tumor. One of the birds, killed 60 days later, 
showed a sarcoma in the injected site 4 KX 2 X 2 cm.,, 
conspicuous lung metastases, a large embryonal nephroma 
in the left kidney, and 2 smaller ones in the opposite 
kidney. The primary tumor showed histological signs 
of regression. Injection of cell suspensions of the 
primary tumor into 4 chicks and pullets resulted in 
tumors which later regressed, but injection of a similar 
material from the embryonal nephroma in another 4 
chicks and pullets resulted in large sarcomas, one of 
which was maintained in chickens through 6 successive 
passages by cell suspensions and filtrates. 

The other chicken injected with the filtrate of the 
duck tumor also showed a local sarcoma 4 X 3 cm. and 
lung metastases. ‘The primary tumor was carried in 
chicks through 6 successive passages. 

Leaving aside the point concerned with the signifi- 
cance of the kidney lesions, the point of interest 1s 
that the virus from the tumors of the 2 chickens had 
lost to a large extent its former capacity to infect ducks, 
for in each of the 2 serial passages through chicks, ducks 
were also injected with the following results: In the 
line from the embryonal nephroma, no growths were 
obtained in 20 ducks of from 1 to 30 days of age 
injected with cell suspensions or filtrates, and in the line 
from the local sarcoma, only 12 ducks a few days old 
out of 37 injected with cell suspensions developed 
tumors, but these growths were well localized and never 
induced generalized lesions. 


DISCUSSION 


In addition to individual characteristics, the 3 
variants of the Rous sarcoma show some common traits 
which are different from those shown by all or some of 
the 6 variants of the same sarcoma obtained in 1941 and 
reported the following year (2). 

The most important difference is that in the variants 
here described, despite the adaptation of the virus to 
ducks, their affinity for the original host, the adult 
chicken, was kept and it was possible to maintain the 
strains by passages through both chickens and ducks 
indifferently.' Other differences were the lack of 





1This does not mean that the disease in chickens was 
the same as that induced by the original Rous sarcoma 
virus as attested, for instance, by the frequent development 
of periosteal and endosteal sarcomas in chicks injected with 
virus irom strain 14(d)7 or by the absence of generalized 
lesions in those injected with virus from strain 14(e). 


affinity of the virus for the skin and intestinal tract, the 
amorphous character and absence of collagen in the 
tumors, and the lack of production of osteoid tissue 
following the development in chicks of periosteal and 
endosteal tumors. Since both the strains of 1941 and 
those here described were obtained from the same strain 
of Rous sarcoma, these findings may still be another 
proof (4) of the variability of the tumor virus, a 
variability which is not manifested in routine passages 
through the homologous host but only when heterolo- 
gous hosts are infected. 

The lack of neoformation of osteoid tissue in the 
chicks that developed periosteal and endosteal tumors 
is of interest since in some of the 1941 strains it was 
observed that the bone condition osteopetrosis galli- 
narum (1-3, 7) arose as a late lesion in chickens 
infected with viruses inducing this neoformation of 
bone. Osteopetrosis was never observed in the chickens 
injected with viruses of the duck variants of the Rous 
sarcoma here studied, and in this respect these viruses 
behaved like those inducing some other spontaneous 
chicken tumors (5). ‘These observations tend to sup- 
port the idea that transmissible osteopetrosis is not a 
common response to many unrelated stimuli but rather a 
specific lesion associated with infection by leukosis and 
tumor viruses, 

Strain 14(d)7 deserves additional comment. In the 
first place, it is the most malignant variant ever obtained, 
sometimes killing the host in as short a period as 5 days 
without visible generalization but with sizeable tumors. 
This property was shared to a certain extent by the 
other duck variants of both 1941 and 1945, and may 
be an indication of a toxic effect. Therefore, the 
process of variation has resulted in a pronounced 
increase in the virulence of the tumor virus. How- 
ever, despite this virulence, strain 14(d)7 and the 
others as well are but little effective in older ducks, 
because of the development of an age resistance by these 
hosts. Strain 14(d)7 was also the most active in 
inducing hemorrhagic lesions, and stands as a unique 
example in the sense that it induced such lesions in the 
central nervous system of ducklings. Still another 
property of the strain is its pronounced activity for full- 
grown pigeons, in which hosts malignant tumors fol- 
lowed by generalization were produced by cell suspen- 
sions. These latter two properties will be dealt with 
in separate publications. 

A phenomenon of interest, so far only observed with 
the same strain, 14(d)7, is that after tumors were pro- 
duced in 2 full-grown chickens by means of filtrates, 
the virus evidently varied again in these hosts because 
it lost its power to infect ducks older than a few days, 
and at best produced in new-born ducklings only rare 
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and well-localized tumors,” never followed by generali- 
zation. Indeed, events were as if the ducklings had 
been injected with the Rous tumor grown either in 
very old or in very voung hosts (4). ‘Therefore, it 
would seem that the virus reverted to a chicken type, 
but whether or not that virus was exactly the same as 
the original Rous virus cannot be said. 

In both the tumors here studied and in those induced 
in 1941 by cell suspensions, the frequency of cases in 
which signs of adaptation were observed in the ducklings 
of the first passage can be taken as an indication of the 
number of virus units which have previously mutated 
or have been selected in the chicken tumor employed 
In strains 14(e) and 
14(d)11, practically all of the ducks of the first pas- 


sage showed signs of adaptation of the tumor, whereas, 


for inoculating the ducklings. 


in strain 14(d)7 as well as in some of the 1941 strains, 
signs of adaptation were not clear until the tumor had 
One 


can presume that during these passages the units of 


been carried in several passages through ducks. 


virus Which had retained their original nature as induc- 


tors of the chicken tumor had been progressively 
eliminated, 

Finally, what has been learned from all the duck 
variants of the Rous sarcoma so far studied emphasizes 
the fundamental instability of the viruses of avian can- 
cer which, through a process of variation, can induce a 
practically limitless number of strains, each different 


from the others. 


SUMMARY 


Three new variants in ducks of the Rous sarcoma of 
chickens were obtained. Because they showed charac- 


2 The fact that in 1 of the 2 chickens an embryonai 
nephroma was found from which a line of sarcoma was 
obtained can simply be interpreted as a localization of the 
virus in an already present kidney tumor. However, one 
has to keep in mind other possibilities discussed else- 
where (06). 
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teristics different from those of the variants previously 
‘The 


most important difference was that the viruses of the 


studied, the strains are described in some detail. 


strains here studied, despite becoming adapted to ducks, 
did not lose their affinity for their original host, the 
chicken. Also, the tissue affinities of the viruses, the 
amount of collagen in the tumors, and the reaction of 
bones of chicks to periosteal and endosteal tumors were 
The the 


14(d)7, was of special interest for the following reasons: 


different. virus of one. of Variants, strain 


first, because after infecting adult chickens it lost. its 
acquired aflinity for ducks and reverted to a chicken 
tumor type; second, because it induced malignant tumors 
in pigeons of all ages; and third, because it showed an 


athnity for the central nervous system of young ducks. 
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Previous studies have shown that both cell suspensions 
and filtrates of the Rous sarcoma grown in adult chickens 
were entirely inactive when injected into even newborn 
pigeons (2). On the other hand, it was also shown 
that the Rous virus can be adapted to ducks and other 
species as well, provided the recipient host be a young 
or a newborn individual (1, 2) and the donor host be 
endowed with a certain degree of resistance linked with 
age (4). 

In the present publication, we report the fact that 
the Rous sarcoma after adaptation to ducks can be easily 
transferred to pigeons with little or no age limitations 
on the part of the recipient host. ‘The duck variants 
of the Rous sarcoma studied were strains HV obtained 
in 1941 (1), 14(e), and 14(d)7 obtained in 1945 
(5), and another duck tumor strain 55(e), the origin 
of which is rather uncertain. ‘The pigeons employed 
were of the common varicties found in markets. 

Additional attempts to transfer the Rous sarcoma to 
pigeons. About 15 pigeons, from a few weeks to 4 
months of age, were injected in the breast muscles with 
various amounts of cell suspension and filtrates of the 
Rous sarcoma from chickens of different ages. Again, 
no success was achieved. In one case only a tumor 
nodule 0.3 cm. in diameter was found in the injected 
site 40 days after inoculation of 2 cc. of cell suspension 
at 1:5, 
no growths. 


This tissue grafted into 3 more pigeons induced 


Strain 14(e).—Three pigeons 2 months old were 
injected in the muscles of each breast with 1 cc. of cell 
suspension of a duckling tumor of the third passage. 
Tumors developed which attained a sizable growth 
The 
bird bearing the third tumor measuring by now 4 X 
3 X 2 cm. was killed 73 days after injection and was 
passed by means of cell suspensions into 4 other pigeons, 


after 30 days, but regressed in 2 of the pigeons. 


Growth followed in 3 with regression in 2 of them. 





* This investigation was aided by a grant from the Jane 
Coffin Childs Memorial Fund for Medical Research. 


The third pigeon, bearing a small tumor, was killed 13 
days after inoculation and the tumor was passed into 2 
other pigeons. Again tumors grew which later regressed. 
‘The tumors were rather infiltrating but no generaliza- 
tion was observed. No microscopic studies were carried 
out. ‘The loss of the strain prevented more detailed 
investigations. 

Strain HV,—At the 42nd passage of the strain, 2 
pigeons about 5 months old were injected in each breast 
Both animals 
developed tumors, one of which attained a size of 2.5 X 
2.5 * 2 cm., while the other was smaller. The first 
animal was killed 22 days after inoculation and cell 
suspensions from the tumor were injected into 2 pigeons, 
The cell 
suspensions induced growths which were followed by 


regression, while filtrates were ineffective. 


with 1 cc. of cell suspension at 1:5. 


while filtrates were injected into 2 others. 


The tumor in the second pigeon remained stationary 
for several weeks and the bird was killed 314 months 
after inoculation. A few small nodules of tumor tissue 
A cell suspension of this tissue inocu- 
lated into 2 pigeons induced no growth. 

The same experiment was repeated with a tumor of 
the 44th passage of the duck strain and the same results 
were obtained. 


were still present. 


The tumors in pigeons were lobulated, translucent, 
soft, and viscid, well circumscribed from the adjacent 
tissues, and they never induced generalized lesions. No 
The loss of 


the duck tumor strain prevented further studies, 


microscopic examinations were carried out. 


Strain 55(e).—A brief description of how this strain 
was obtained has been given elsewhere (3). A cell sus- 
pension from a tumor induced in a pigeon by means of 
methylcholanthrene was inoculated into 4 ducklings with 
the result that tumors developed rapidly in all the 
animals injected. These tumors were easily transmitted 
to other ducklings in 12 successive passages by means 
Although on the one 


hand, strain 55(e) offered many analogies with several 


of cell suspensions or filtrates. 
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Fic. 1—Tumor induced in 24 days in pigeon injected at 
age of 6 weeks with cell suspension from duck tumor of 
strain 55(e). 


duck variants of the Rous sarcoma, which, by that time, 
were kept in the laboratory, on the other hand, it had 
characteristics of its own, and at the present moment 
we are unable to state how the strain originated. Of 
interest in the experiments to be described is the fact 
that the primary tumors both grossly and microscopically 
were practically identical to those of strains A, HV, 
and HC (1). 
- In 10 different passages in the course of transplanta- 
tion of this strain, each of 25 pigeons about 6 weeks 
old was injected in the breast muscles with 1 cc. of cell 
suspension of the duck tumor grown in young hosts. 
Growth followed in 17 cases, in 8 of which regression 
occurred. In 4 other pigeons injected with filtrates, 
no lesions developed. 

The tumors grew at a moderate rate, but steadily, 
and attained in some cases a size of 6 X 4 X 3 cm. 


Fic. 2.—-Metastases in lungs, liver, and one rib following 
primary tumor in 1 year old pigeon injected in breast with 
cell suspension from duck tumor of strain 14(d)7. The 
bird died 27 days after inoculation. 


after 2 or 3 months before regression or the death of the 
host. “These tumors in pigeons resembled very much 
the duck-grown tumors. ‘They were lobulated, translu- 
cent, resilient, or soft (Fig. 1). Microscopically they 
proved to be largely collagenous with many extremely 
loose areas. However, they were very well circum- 
scribed from the adjacent tissues and generalization 
never occurred. Death occurred in 3 cases, while in 
the other cases the pigeons were killed for transplantation 
or other purposes. 

A second passage was attempted on 3 occasions by 
injecting cell suspensions into other young pigeons. In 
one instance, growth followed by regression was observed 
in all of the 4 pigeons inoculated, while no lesions 
developed in the other two cases. However, the same 
cell suspensions injected into ducks produced the cus- 


tomary disease with large primary tumors followed by 








_— 





generalized neoplastic and hemorrhagic lesions, and fil- 
trates of these tumors were also active in other ducks, 
thus proving that free virus was present in them. 
Strain 14(d)7.—At the seventh passage of the strain, 
3 pigeons 12 months old were injected in the muscles 
of each breast with 2 cc. of cell suspension at 1:5 from 
a large tumor 7 days old grown in a duck 15 days old 
at death. 


of them the tumor remained stationary for about 3 


Growth followed in the 3 pigeons. In one 
months and finally regressed. The second pigeon died 
in 27 days with a rather necrotic but very infiltrating 
primary tumor filling the whole breast, and hemorrhagic 
Fil- 


trates from the primary tumor of this bird proved 


metastases in lungs, liver, and one rib (Fig. 2). 
ineffective in 4 young pigeons. ‘The third pigeon was 
killed 14 days after injection. ‘There was a tumor 3 X 
3 X 3 cm. in each side of the breast and many minute 
metastases in the liver. A second passage by cell sus- 
pension into 2 pigeons resulted in 2 tumors, one of 
The remaining bird was killed 27 
days after injection and was found to have a large, 
firm tumor wholly free of necrosis. 


which regressed. 


This tumor pro- 
duced in a third passage a growth followed by regres- 
sion in 1 of 3 pigeons inoculated with cell suspensions, 
but filtrates of the same growth induced no tumors in 
2 pigeons 6 weeks old. At both the first and second 
passage a total of 6 ducklings and 2 chicks were inocu- 
lated with cell suspensions. Large primary tumors fol- 
lowed by generalization such as is usually found in the 
routine passage of strain 14(d)7 were induced in all 
animals, 

Another line was started with a duckling tumor at 
the 21st passage of the tumor strain. In a first passage, 
4 pigeons from 2 to 10 months old were injected with 
Growths fol- 
lowed in all, but regressed only in the 10-month-old 
pigeon. Another of the pigeons died in 15 days with 
a large breast tumor and no metastases, while the other 


1 cc. of cell suspension in each breast. 


2 died in 27 days with large primary tumors and 
In a 
second passage, cell suspensions of the tumors of one 
of these birds and filtrates from the tumors of another 


many metastases in the spleen, lungs, and liver. 


were inoculated into 7 pigeons. The cell suspensions 
produced temporary growths, while the filtrates were 
ineffective, | 
Microscopically, both the primary and metastatic 
tumors derived from strain 14(d)7 kept many of the 
characteristics present in ducks. ‘The growths, in gen- 
eral, were loose and rather pleomorphic (Fig. 3). 
Other times they consisted of large cells arranged in a 
Mitoses 


The tumors, especially in the first passage, 


syncytial fashion and containing many nuclei. 
were rare, 
were very invasive—this characteristic being especially 
conspicuous in the metastases in the liver, lungs, and 
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spleen. Here, the tissues were so diffusely invaded by 
the large tumor cells that this trait, together with the 
conspicuous Ivmphoid and mycloid cell reaction either 
close to the tumor tissue or distant from it, and the 


subsequent necrosis and vascular alterations, frequently 





Fic. 3.—Tumor induced in pigeon 3 months old inocu- 
lated with cell suspension from duck tumor of strain 


14(d)7. Mag. X 325. 


gave the impression that one was dealing with inflam- 
matory lesions. Some of the tumors of the second pas- 
sage were almost unrecognizable on account of the heavy 
cell reaction. Another feature also encountered with 
tumors derived from strain HV was the presence of 
tumor nodules consisting of a collagenous matrix from 


which cells were practically absent. 


DISCUSSION 


The results described are of interest in what concerns 
the problem of species-specificity in relation to cell 
growth. It is well known that no restrictions to pro- 
gressive growth of alien cells are present in embryos 
(8), newborn and young individuals (1, 2), or in cer- 
tain locations of the adult, such as the brain (8) and the 
But with the 


duck variants of the Rous sarcoma here studied the case 


anterior chamber of the eye (6, 7). 


is entirely different, for tumor cells from strains 14(e), 
55(e) and H V grew well locally in the breast of pigeons 
several months old, and on occasions the tumors thus 
induced also grew in pigeons in another passage. Results 
with another variant, strain 14(d)7, were far more 
interesting. Here, suspensions of tumor cells caused 
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fast-growing tumors to develop, followed by widespread 
metastases and death in pigeons as old as 12 months— 
the whole picture being one of an extremely malignant 
disease. 

True, these pigeon tumors could not be maintained 
beyond a second or third passage, and growth in these 
passages was far less malignant than in the first, but as 
a long experience on transplanting avian tumors has 
shown, attempts to obtain stable lines of pigeon tumors 
have not been numerous enough to justify the conclu- 
sion that such lines cannot be obtained. 

Concerning the results obtained with strain 14(d)7, 
one has to keep in mind that this is the most malignant 
of all avian tumors so far observed. 

There would seem to be little doubt that the pigecn 
tumors, at least to a certain extent, are the result of 
multiplication of the injected cells, for filtrates of these 
growths tested under the same conditions as the cell 
However, virus 
was plentiful in the growths as inoculations into ducks 
proved. Further experiments will show whether fl- 


suspensions failed to induce tumors. 


trates can also be active for pigeons under certain 
conditions. 


SUMMARY 


Suspensions of tumor cells of 2 duck variants of the 
Rous sarcoma and another duck tumor of uncertain 
origin injected into the breast of pigeons several 
months old induced local growths never followed by 
generalization, while tumor cells from another variant 


induced even in pigeons 12 months old large local 
growths often followed by generalized metastases and 
causing death of the host in a few weeks. These 
tumors have been maintained in 2 or 3 successive pas- 
sages through pigeons. 
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Recently Nettleship and Henshaw (6) observed a 
significant augmentation of the incidence of pulmonary 
adenomas of mice of the C3H strain treated by repeated 
Henshaw and Meyer (1) 


confirmed this observation working with mice of the 


injections of ethyl urethane. 


abe strain, which has a high spontaneous rate for 
tumors of this type. ‘These authors have shown that 
the incidence of adenomas produced by the injection 
of urethane depends on the amount applied, and con- 
cluded that a single nonanesthetic dose is sufficient to 
Larsen and Heston (5) studied 


a number of narcotics with respect to their carcino- 


produce some effect. 
genic action. Only ethyl urethane and some other 
urethane derivatives were found to produce pulmonary 
We have found that ethyl urethane 
applied by injection or by mouth produced pulmonary 


adenomas in mice. 


adenomas in our noninbred strain of mice, which has a 
relatively low spontaneous incidence of lung adenomas 
(4). 


substance was injected or given orally. 


The action was very marked when the active 
Each author 
confirmed the high degree of specificity of urethane in 
producing only pulmonary adenomas, since no other 
type of tumor has been observed in the treated mice. 
As pulmonary adenoma of mice is a special kind of 
relatively benign tumor, which very frequently occurs 
spontaneously, it seemed of particular interest to investi- 
gate the action of urethane on an animal species which 
does not develop this kind of neoplastic growth spon- 
taneously. For this purpose rats seemed especially 
suited, as they seldom develop spontaneous lung tumors 
(2). 


ment of tumors has been shown also in experiments in 


The resistance of rat lung tissue against develop- 


which carcinogenic hydrocarbons have been injected 
intravenously. R. Jaffé (3) found only 2 pulmonary 
sarcomas in 90 rats injected intravenously with an oily 
solution of methylcholanthrene, while 30 per cent of 
the animals had tumors in some other site. 

It therefore seemed of interest to investigate the car- 
If the action of 


this substance is as specific as the results with mice 


cinogenic action of urethane on rats. 


scemed to indicate, it was hoped that some reaction of 
rat lungs would be produced which does not occur 
spontaneously, 


MATERIALS AND METHODS 


The rats used were from our own albino strain 
which shows a spontaneous tumor rate of about 5 per 
cent at the age of 114 years. 


observed are mostly malignant retroperitoneal or sub- 


The spontaneous tumors 


cutaneous sarcomas, squamous epitheliomas of eyes and 
ears and a few cases of benign mammary adenomas. 
No spontaneous pulmonary tumors nor spontaneous hepa- 
tomas have ever been observed. All animals were 2 to 
3 months old at the beginning of the experiments. 
The urethane was administered by the oral route or 
injected intraperitoneally. In the first case the crystal- 
line product was thoroughly mixed with the diet in an 
amount such that the food contained 0.15 per cent of 
urethane. The diet consisted of peanut presscake, 
ground corn, powdered milk, salt, and 2 per cent 
sesame oil, to which was added a concentrated prepara- 
tion of vitamins Aand D. ‘The food was administered 
ad libitum. ‘The animals gained weight on this diet 
It was continued until the rats 
died or were sacrificed. ‘The last animals were killed 
after 15 months on the diet. In another series the 
urethane was injected; 1 cc. of a 10 per cent aqueous 
solution was administered to each animal by the intra- 
peritoneal route. All the animals weighed about 100 
The dose 


The injection was 


containing urethane. 


gm. at the beginning of this experiment. 
was sufficient to anesthetize them. 
repeated 30 times within 3 months. ‘The early mor- 
tality was higher in this group than in the group that 
received the urethane with the diet. 

Each rat that died or was sacrificed was autopsied 
and examined for the presence of tumors. ‘Tissue of 
lung, heart, liver, kidney, and spleen was fixed in 
formol or Bouin solution and microscopic examination 
was performed in the usual manner.’ It may be empha- 
sized that the percentage of pulmonary adenomas 
reported may be a minimum number, because when 
the nodules were very small, it was possible to miss 


them in the cutting of the parafin block. Only tumors 





1We are indebted to Prof. R. Jaffé and Dr. J. A. 
O’Daly for the microscopic examination of the material. 
A detailed description will be published later. 
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that have been confirmed microscopically are reported 
in this paper. 


RESULTS 


In Table I a summary is given of the tumors observed 
As no tumor 
was found in animals that died within the first 3 months 
after the beginning of the treatment, we did not include 
them a diet 
containing 0.15 per cent of urethane, 28 per cent 


in rats after treatment with urethane. 


in the calculation. In the series fed 


developed pulmonary adenomas. If only those animals 
that survived one year or more are counted, the per- 
centage of animals with pulmonary adenomas is 59. 





size. Mostly they were about 1 mm. in diameter, in 
a few cases nodules of 5 mm. diameter have been found; 
in other cases the lesions were not visible macroscopi- 
cally. 

In addition to the Jung tumors, we found a number 
of hepatomas, which must be regarded as elicited by the 
treatment with urethane. ‘The percentage was less than 
that of the lung tumors; in the group of rats fed the 
diet containing 0.15 per cent of cthyl urethane only 
one case of an incipient and macroscopically invisible 
hepatoma has_ been whereas the animals 
injected with that compound showed 27 per cent of 


hepatomas when the animals that survived more than 3 


observed, 





In the series receiving injections of urethane, the per- months are included. In all the cases of hepatomas 
TABLE I 
Initia] 
numbers Tumors found in animals dying at 
Series of r ) — 
no. Treatment animals 3 mos. 6 mos. 9 mos. 12 mos. 15 mos. 
71 Stock diet 57 10 negatives 8 negatives 8 negatives 6 negatives 
containing I bronch. prol. 2bronch. prol. 5bronch. prol. 2 bronch. prol. 
0.15% urethane 2 metapl. 1 metapl. 2 metapl. 
2pulm.aden. 5 pulm. aden. 
1 endothel. 
1 sarcoma 
] hepatoma 
66-B 30 Injections of 28 10 negatives 2 negatives 7 negatives 
100 mgm. urethane 1 hepatoma 3 hepatomas 
each 1 pulm. aden. 
1 sarcoma 
66-A 30 Injections of 25 6negatives 4negatives 1 negative 1 negative 5 negatives 


100 mgm. urethane 
each plus 1 1. v. 

injection of 2 mgm. 
methylcholanthrene 


Tumors and 


centage of animals with lung adenomas was 7 in those 
that survived more than 3 months, and 8 in those sur- 
viving | year. 

Microscopic lesions of a proliferative character have 
been observed in the lungs of a number of the treated 
animals. 
the bronchial epithelium have been found. 


Metaplasia of the alveoli and proliferation of 
In several 
cases these lesions existed together with real adenomas. 
The tumors were mostly multiple and varied greatly in 


1 brench. prol. 
] sarcoma 


1 carc.+ bronch. 
prol. 

2 hepatomas 
pulm. aden. 

4 hepatomas 


1 bronch. prol. 


proliferative pulmonary lesions observed in rats after treatment with ethyl uretharie. 


observed in these animals the tumors were not visible 
with certainty macroscopically, although the tumor-bear- 
ing livers were of a dark color or showed some suspicious 
clear zones. Microscopically the tumors resembled those 
observed after the feeding of p-dimethylaminoazoben- 
zene. 

Also included in ‘Table I are the animals of a series 
which had been treated identically with those receiving 
urethane injections, but in addition got a single intra- 





DESCRIPTION OF FIGURES 1 TO 6 


Fic. 1—Macroscopic aspect of lung of rat fed diet con- 
taining 0.15 per cent of ethyl urethane for 13 months. 
Two adenoma nodules are visible. 

Fic. 2.—Microscopical aspect of pulmonary adenoma of 
rat fed diet containing 0.15 per cent of urethane for 12 
months. 

Fic. 3.—Microscopical aspect of lung adenoma in rat 10 
months after having received 30 injections of 100 mgm. of 


urethane each. 

Fic. 4.—Epithelial metaplasia of alveolae in rat trea‘ed 
with urethane injections. 

Fic. 5.—-Hepatoma in rat treated with 30 injections of 
urethane and kil’ed after 15 months. 

Fic. 6.--Hepatoma in rat treated with 30 injections of 
urethane and 1 injection of methylcholanthrene, killed 12 
months after beginning of treatment. 
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venous injection of 2 mgm. of methylcholanthrene in 
olive oil. Nine per cent of this group showed pul- 
monary adenomas compared with 7 per cent of the 
The 


incidence of hepatomas was 27 per cent in both groups. 


series which received only urethane injections. 


The size of the liver tumors in the latter series was 
much greater. Three animals had macroscopically 


The inci- 


dence of tumors in organs other than lungs or livers 


visible tumors of 3 to 30 mm. in diameter. 


was 9 per cent in this group of animal that received 
methylcholanthrene. In previous experiments per- 
formed in this Institute with 60 rats of the same breed 
and kept under identical conditions, a single injection 
of the same amount of methylcholanthrene resulted in 
a 30 per cent incidence of tumors in various organs, 
mostly retroperitoneal sarcomas and squamous epithelio- 
mas (3). 


squamous epithelioma and one case of a retroperitoneal 


In the present series only one case of a 


sarcoma has been observed in a effectual total of 19 
animals. ‘The number of animals in this series is not 
sufficient to draw definite conclusions as to whether the 
small number of tumors caused by methylcholanthrene 
is due to the simultaneous application of urethane. More 
experiments are under way to investigate the inter- 
action of these two carcinogens in rats. 

Of the total of 16 pulmonary adenomas observed in 
our rats, 13 were found in males and only 3 in females. 
At the beginning of the experiments the number of 
males and females was equal, but the females showed a 
Of the 35 rats which sur- 
vived more than 1 year after the beginning of the 


higher premature mortality. 
experiments, 32 were males. It is therefore impossible 
to conclude whether a sex difference exists in respect to 
susceptibility to the production of pulmonary adenomas, 
The higher mortality of the females was chiefly caused 
by pregnancy and miscarriage. 

Besides the tumors described, a few were found that 
must be regarded as spontaneous; 2 were retroperitoneal 
sarcomas, 1 with liver metastasis, and 1 endothelioma 
of the liver with lung metastasis. "The: incidence of 
these spontaneous tumors is about the same as usually 
observed with our animals. 


DISCUSSION 


The experiments described above demonstrated that 
urethane, administered by oral or parenteral routes, pro- 
duces pulmonary adenomas in a high percentage of the 


The effect is 


urethane is fed with the diet, in contrast to the observa- 


treated rats. more accentuated when 
tion in mice, where the parenteral route was more effec- 
tive. Apparently urethane has the same action in mice 


and rats, producing lung adenomas in both species of 
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animals, ‘This is remarkable inasmuch as spontaneous 
pulmonary adenomas are very common in mice while 
they have not been observed in rats. Moreover the 
lungs of rats are very resistant to the action of other 
carcinogenic agents, as has been shown with methylcho- 
lanthrene (3). 
longed application of urethane, this organ shows a 


marked reaction. 


Nevertheless, under the action of pro- 


Precancerous lesions can be observed 
such as metaplasia of the alveoli and proliferation of 
the bronchial epithelium. The first real lung adenomas 
were observed after 1 year, ‘They may be barcly visible 
to the unaided eye, while in some cases we found 
nodules of a diameter of 1 to 5 mm. Metastasis of 
these tumors have never been observed in our rats. 
While the only reaction observed with urethane in 
mice is the production of pulmonary adenomas, in our 
urethane-treated rats some hepatomas were found also, 
which must be considered as produced by this substance. 
The series which received injections of urethane showed 
more hepatomas than the animals fed the substance with 
their diet. In the latter group only one case of 
incipient hepatoma was observed, whereas of the animals 
that had been injected with 
developed in 27 per cent. 


urethane, hepatomas 
Compared with p-dimethyl- 
aminoazobenzene, however, the action of urethane in 
producing hepatomas is weak. Administered with the 
diet at the level of 0.015 per cent, the latter substance 
produces 77 per cent of hepatomas in the treated animals 
of our strain within 15 months, while 0.15 per cent of 
urethane produced 1 single incipient hepatoma in 12 
treated rats which survived more than 1 year on the 
diet. ‘These animals must have ingested during the 
experimental period at least 7 gm. of urethane, whereas 
the rats injected with urethane received a total amount 
of 3 gm. Nevertheless, they developed more hepatomas 
than the first group. The interpretation may be that 
the time factor is more important than the dose for the 
production of hepatomas with urethane, while in respect 
to the development of pulmonary adenomas this is the 
opposite. The first group of animals received roughly 
half the amount of urethane during the first 3 months 
Only 


comparative studies can explain the 


that the group treated by injection received. 
more extensive 
different effects of feeding and injection of urethane 
in rats. 

One group of rats was treated with injected urethane 
in the same manner as the group referred to above, but 
moreover was injected with 2 mgm. of methylcholan- 
threne in olive oil intravenously. The results observed 
in these animals with respect to the development of 
pulmonary adenomas and hepatomas did not differ sig- 
nificantly from that obtained in the series which did 


not receive the carcinogenic hydrocarbon. The hepa- 
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tomas observed in these animals were larger than those 
elicited by the treatment with injected urethane only. 
The same amount of methylcholanthrene administered 
to rats in an analogous way produced tumors (sarcomas 
and squamous epitheliomas) in 30 per cent of the treated 
animals (3), while in the present series only 9 per cent 
of the rats had these tumors. ‘The question, whether 
the production of methylcholanthrene-elicited tumors is 
reduced by the simultaneous application of urethane, as 
these results seem to indicate, will be studied in further 
experiments, 

The observation that urethane, injected or given by 
the oral route, is capable of producing pulmonary 
adenomas and hepatic tumors in rats should be taken as 
a warning against prolonged therapeutic use of this 


substance in human beings. 
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SUMMARY 


One series of 57 rats was fed 0.15 per cent of 
ethyl urethane in the diet for 15 months. 
per the surviving more 
months developed pulmonary adenomas, 
case of an incipient hepatoma was found. 

Twenty-eight rats were injected 30 times with 100 
mgm. of urethane and 7 per cent of the animals sur- 
viving more than 9 months after the first injection 
developed pulmonary adenomas; 25 per cent developed 
hepatomas within 15 months. 


Fifty-nine 
than 9 


Moreover, 1 


cent of animals 


Twenty-five rats received 1 intravenous injection of 
2 mgm. of methylcholanthrene in olive oil and 30 
injections of 100 mgm. in an aqueous solution of ure- 
thane intraperitoneally; 9 per cent of these animals had 
pulmonary adenomas and 27 per cent had hepatomas 
after 15 months. 


Appendix 


Histological Findings in Lungs and Livers of Rats Treated 
with Ethyl Urethane 


Rudolf Jaffé, M.D. 


A short description of the histological observations 
made in the lungs and livers of rats treated with ure- 
thane, as described in the foregoing paper, will be given. 

The lung tumors found were mostly adenomas of the 
same type that occur in mice spontaneously or after 
treatment with carcinogenic hydrocarbons or urethane. 
They are well limited and consist of high epithelial 
The cells are 
pale with large, well-formed and colored nuclei. Often 
transitions to other cell layers may be observed, which 


cells, often glandular in arrangement. 


are more solid and consist of shorter cells. ‘he cells 
are situated clearly intra-alveolars, but a connection with 
the branches of the bronchus has never been found. 
They are apparently derived from metaplastic alveolar 
epithelial cells. 

A metaplasia of the alveolar cells without tumor 
formation can be observed frequently. ‘These areas of 
metaplasia may be found in the neighborhood of atelec- 
tatic foci of various sizes or of vegetations of the con- 
nective tissue. As the metaplastic areas can be more or 
less of glandular-like aspect, it is sometimes difficult to 


decide whether the neoformation is a tumor or not. 


Vegetations of bronchial epithelium are frequently 
observed; they may be situated either within or exterior 
to the bronchi. Vegetations with glandular appearance 
may be found surrounding larger bronchial branches. 
These formations probably do not deserve to be desig- 
nated as tumors, although they may be quite tumor-like 
in their histological aspect. ‘They are mostly found in 
combination with purulent bronchitis. 

Infarcts were found frequently in the border zone of 
the lungs. ‘hey were always typical infarcts without 
the epithelial vegetations found in lungs of rabbits or 
rats injected intravenously with methylcholanthrene (3). 
The artery corresponding to the infarcted area showed 
an endoarteritic process, which was sometimes combined 
with a thrombus, but never with complete occlusion. 
The same kind of lesion of blood vessels without 
infarctation could be observed also, and infarcts without 
these lesions have been found. ‘The 
appeared dilated only in these cases. 

The hepatomas found in the livers of the rats treated 
with urethane showed the same histological aspect as 
described by Opie (7) in rats fed p-dimethylaminoazo- 


blood vessels 
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benzene, All the hepatomas observed in’ the present 
series Were derived from hepatic cells and showed various 
aspects of solid and glandular forms. No tumors of the 


bile-duct epithelium stmiar to those im hepatomas 
} } 


induced — by f-dimethvlaminoazobenzene have been 


observed ino these cases, although a few small bile-cell 


evsts have been found, 
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The present study was undertaken to investigate the 
carcinogenic reaction of rats treated with two different 
and differently acting carcinogens. ‘This seemed to be 
of interest for various reasons, First, it would be pos- 
sible to study the influence of one carcinogenic agent 
on the action of another. Although there are numerous 
publications on the action of carcinogenic substances on 
established tumors, transplanted and spontancous, the 
interaction of two differently acting chemical carcino- 
‘The 


second reason is that it may be possible to decide 


gens has, as far as we know, not yet been studied, 


whether in the animals susceptible to the action of one 
carcinogen there exists a predisposition for developing 
also. the (vpe of tumors characteristic for the second 
agent applied at the same time, é¢.g. whether a rat that 
will develop a hepatic tumor by the action of 
p-dimethylaminoazobenzene is more susceptible to the 
effect of methylcholanthrene than one that resists the 
carcinogenic diet. 

The experiments were made with albino rats of our 
own unselected breed, which has a relatively high 
incidence of spontaneous tumors. Such a strain seemed 
more suited for this study than a highly selected one, 
in which response to carcinogenic stimuli and localiza- 
tion of induced tumors are influenced by artificially 
selected genetical factors. It may be assumed certain 
differences in reaction to carcinogenic stimulation exist 
in these unselected animals, which should be revealed 
by the experiments. Moreover, it should be possible 
to observe the effect of specific carcinogenic agents on 
the incidence of spontaneous tumors. 


MATERIALS AND METHODS 


The strain of albino rats used has a spontaneous tumor 
incidence of 5 per cent at the age of 11% years, chiefly 
of malignant retroperitoneal sarcomas, squamous epi- 
theliomas and benign mammary fibroadenomas. 

The animals were fed ad libitum the stock dict con- 
sisting of peanut meal, ground corn, milk powder, salt, 
calcium carbonate, sesame oil and a concentrate of vita- 


mins Aand D. A 0.66 per cent solution of p-dimethyl- 
aminoazobenzene (Merck) in sesame oil was added to 
this dict in the proportion of 2.25 per cent, resulting 
ina food mixture containing 0.015 per cent of the dye. 
The rats of each series were kept in a common cage. 
Mach animal that died or that was sacrificed, was autop- 
sicd and examined for the presence of tumors. ‘Tissue 
from liver, lungs, heart, kidney, spleen, and tumor was 
fixed in Bouin’s solution and microscopic examination 
was performed after the material had been cut and 
We are indebted to Dr. 
R. Jaffe for the microscopic examination of this material. 


stained in the usual manner. 


‘I'he rats were 2 to 3 months old at the beginning of 
the experiments and gained weight during the experi- 
mental period. ‘The carcinogenic diets were fed con- 
tinuously throughout the experiments. ‘Those animals 
which survived 15 months after the beginning of the 
experiments were killed with gas and cxamined as 
already described. 

The dict given series 70 was prepared by using a 
solution of p-dimethylaminoazobenzene in cod liver oil, 
whereas all the other series received diets prepared with 
This modification in the first 
diet was made because it had been found that cod liver 
oil reduced the number of tumors produced by methyl- 
cholanthrene in rats (4). 73 was fed a diet 
which contained the same amount of the dye, with the 
This sub- 


stance has been found to produce pulmonary adenomas 


a solution in sesame oil. 


Series 
addition 0.15 per cent of ethyl urethane. 
and hepatomas in rats (6). Series 67 and 70 received 
one intraperitoneal injection of 0.1 ml. of a 2 per cent 


solution of methylcholanthrene in olive oil 1 week after 
the beginning of the carcinogenic diet. 


RESULTS 


A summary is presented in Table I showing the 
different types of tumors observed in the various series 
and at various time intervals after the beginning of the 
experiments. It can be seen that no hepatic tumors 
occurred earlier than 12 months after the beginning of 
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the diet. ‘Therefore, the tinal of liver 


tumors was calculated on the basis of 


percentage 
the survivors at 
Q months. 7S 


‘ 


The incidence of hepatomas was 75, 


Ol, and per cent respectively, Series 70 showed 


only a shght decrease but the difference is not) suth- 
crently great to be significant. Obviously the simul- 
tancous application of methvicholanthrene or urethane 
with the p-dimethvlaminoazobenvene dict did not alter 
the number of hepatic tumors elicited by the latter to 


a significant degree. 
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viving 9 months developed pulmonary adenomas. Of 
38 controls that received the same amount of urethane 
without the dve, 26 per cent showed pulmonary adeno- 
mas. It as sometimes ditheult: to determine whether 
the microscopic lesions observed ino the lungs of these 
adenomas or not, 


anunatls Are ‘Therefore, the numbers 


cannot be considered very accurate. But it can be said 
that the results obtamed inthe present experiments do 
the that the with 


p-dimethviaminoazobenzene had anv influence on. the 


not Warrant statement treatinent 


Tarte bs Temors Onserven wx Rats TRearep SEPARATELY AND SIMULTANKOUSLY Wert VARIOUS CARCINOGENS 
Turtial 
number Tumors found in aninats 
oft ‘ 

Na, Treatment animals J mos, © MOS, O mos, 1? mos, 15 mos, 

OS Dhret with O.O1TS°> 2S 3 negatives l nerative I negative 5 negatives 
dimethy laminoase 3 hepatomas 14 hepatomies 
benzene I sarc. + hepat. 

OF = Det with 0.018% 2S | newative | pevative 3 negatives 
dimethy laminoazo | sarcoma 2 sarcomas 2 sare.} hepat. Osare.} hepat. 
benzene + 2 mem. Lepithehoma 3 hepatomas | epithelioma 
methylcholanthrene 7 hepatomas 
injected 

70 = Same, but cdret 27 3 negatives 4 negatives 2 negatives 
prepared with I sarcoma I sarcoma I sarcoma 
cod liver ol lmammary adenoma — | sare.- hepat. 

Limam. ad.4+ hepat. 12 hepatomas 

73 Thtet with Q.018°° 4 l nee. + negatives 2 negatives 2 negatives I sarcoma 
dimethy lannneazo- 2 hepatomas S hepatomas 
benzene and O.19Ce I pul. adenoma 1 pul. ad.-}- hep. 
ethyl urethane | pulm. aden. | hepat. TL kidney ad.4- hep. 

i | Diet with Q.15¢¢ 7 10 neg. 9 negatives 12 negatives 12 negatives 4 negatives 
ethyl urethane 2 pulm. adenomas 5 pulm. adenomas 
(Controls ) I hepatoma 

I sarcoma 
| endothelioma 

12 2mem. methylichol- 2 neg. 5 negatives 7 negatives 10 negatives lO negatives 

anthrene injected l sare. + sarcomas ] sarcoma 2 sarcomas 3 sarcoma’s 


(Controls ) l epith. 


Series 67 had a tumor incidence of 46 per cent when 
hepatomas are not included in the calculation. These 
tumors must be regarded as produced by the injection 
of methvlcholanthrene. Of 54 rats maintained under 
identical conditions and injected with the same amount 
of methvicholanthrene, but not receiving the carcino- 


>»? There 


genic diet, 22 (42 per cent) developed tumors. 
was apparently no difference in the number of tumors 
by fed 


s-dimethvlaminoazobenzene in addition, and in the 


induced methvicholanthrene in the - rats 


controls. There was a certain difference in the 


distribution of the observed tumors between carcino- 
mas and epitheliomas in the two groups. It 
dificult to decide whether this was due to the treat- 


seems 


ment of the one group with the carcinogenic dye or not. 

The rats of series 
benzene and urethane simultaneously with the diet. 
Eighteen per cent of the animals from this group sur- 


73 received f-dimethylaminoazo- 


l epithelioma 


2 emtheliomas 3 epitheliomas 


l liver sarcoma 


2 epttheliomas 


ability of urethane to produce pulmonary adenomas in 
rats. 

The animals of series 70 received the same treatment 
of p-dimethylaminoazobenzene and methylcholanthrene 
as series 67 with the only difference that the carcino- 
genic diet had been prepared with cod liver oil instead 
of sesame oil. This modification was made because a 
previous study had shown that the application of cod 
liver oil reduces the number of tumors produced by 
methylcholanthrene in rats (4). It seemed of interest 
to produce a smaller number of local tumors in one 
group without reducing the dose of the carcinogen in 
order to check the correlation of the occurrence of 
hepatic and methylcholanthrene-induced tumors in the 
same animal as presented in Table II; a very high 
incidence of both types of tumor gives less accurate 
results in this calculation. The reduction of local tumors 


observed in this series compared with that of series 67 
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is similar to that previously deseribed, namely 50) per 
The 


series Was somewhat lower than that of the other series, 


cont. number of liver tumors observed in- this 


but the difference cannot be considered to be significant, 


Tanne TL: Comparison or Exvecren AND Founn Per 
cerNTAGE OF Rats That Devetoven Theratic “Tumors 
AND OrierR Tumors Arrer TREATMENT WITH Pe DIMETH- 

VEAMENOAZORENZENE AND ANOTHITER CARCINOGEN 
Animals with Animals with 


hepatic and hepatic and 


NAnimats with Animals with other tumors, other tumors, 


Series hepatic tumors, other tumors, found, eX pn cted, 
no ( ( ‘ i 

07 78 39 35 3) 
7) 0] ZZ ) 

73 7/ Is 12 17 


In series 68, which received p-dimethylaminoazo- 
benzene only, | retroperitoneal polymorph cellular Sai. 
coma was found; in series 73, which received the car- 
cinogenic dve and urethane, 1 retroperitoneal sarcoma 
and 1 adenoma of the kidney cortex were observed, 
As the 


kidney adenoma was the first case observed among our 


The sarcomas must be considered spontaneous. 


animals, treated and untreated, it is impossible to decide 
whether it was spontancous or clicited by the treatment, 
The 2 sarcomas found in 41 animals which survived 1% 
vears should be expected to develop without any treat- 
ment as the spontancous tumor rate is about § per cent, 
Apparently there was no influence of the treatment on 
this spontancous tumor rate. 

In ‘Table I] the tumors observed in the series treated 
with two different carcinogens are summarized in respect 
Metas- 


Only those rats which 


to their simultaneous occurrence In one animal, 


tases have not been included. 


survived 9 months have been included. “The mathe- 
matical probability for the simultaneous development of 
2 types of tumor produced by 2 independent carcinogens 
in | 


animal has been calculated according to the 


formula: 


Where @ is the total number of animals, 7 the number of 
animals bearing one type of tumor and ¢ the number 
of animals bearing the other type of tumors. ‘These 
calculated values are compared in the table with the 
values found in each series. It can be seen from this 


comparison that the calculated and found values do 


not vary considerably. “he number of animals included 
in the calculation is not great enough to reveal slight 
differences between the two values. 


DISCUSSION 


The experiments. presented in this paper were per- 
formed in order to investigate the influence that may 


Simultaneous Action of Two Carcinogens 
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be exerted by one carcinogen on the action of another, 


when both carcinogens were applied simultaneously, 


‘The results obtained with our strain of albino rats do not 


The 


incidence of liver tumors produced by feeding a diet 


justify the conclusion that interaction occurred, 


containing p-dimethylaminoazobenzene did not vary 
significantly when the animals were treated at the same 
time with methylcholanthrene by injection, or when 
This 


negative finding indicates that the carcinogens, methyl- 


urethane was given simultancously with the diet. 


cholanthrene and urethane, did not influence the pro- 
U re- 


thane alone produced a few hepatomas in rats when 


duction of hepatomas by the carcinogenic dye. 


fed in the same amount without p-dimethylaminoazo- 
benzene, but its action in producing liver tumors. was 
very weak compared with that of the dye. ‘The dose 
of the carcinogenic dye used in the present experiments 
was 25 per cent of that usually applied, but the appli- 
cation was continued for the whole experimental period 
of 15 months because it was hoped that by prolonging 
the experimental period it would be casier to observe a 
possible influence on the action of the second carcinogen 
applied. 

It has been stated that a dict containing p-dimethyl- 
aminoazobenzene renders rats more susceptible to car- 
cinogenic stimulation (7). It should be expected in 
this case, that tumor development with methylcholan- 
threne would be enhanced in rats receiving such a dict. 
No such stimulation was observed in the present experi- 
ments. The same was true for the animals receiving 
p-dimethylaminoazobenzene and urethane at the same 
time. In this case the number of pulmonary adenomas, 
which must be regarded as caused by urethane, did not 
differ significantly from that obtained in the controls 
that were treated with urethane only. 

Similar results have been obtained by Rusch and his 
collaborators in experiments on the additive effect of 
ultraviolet light and carcinogenic hydrocarbons (8). 
Although mice rendered procarcinogenic with one 
hydrocarbon developed tumors with another, ultraviolet 
light did not have the same effect nor did it increase 
the carcinogenicity of Shope papilloma virus. A stimu- 
lation of the development of spontaneous pulmonary 
adenomas in mice injected subcutaneously with carcino- 
genic hydrocarbons has been observed by Andervont (1), 
while various authors found such substances to have an 
action on established spontaneous or implanted tumors, 
slowing their growth and even causing regression (9). 
existence of a 


Our results are no evidence of the 


similar influence of -dimethylaminoazobenzene on 
tumors produced by methylcholanthrene or urethane 
and vice versa. 

The comparison of the expected and found per- 
centages of animals bearing two types of tumors elicited 
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by two differently acting carcinogens does not prove 
the existence of a linkage between the two actions. 
This result is 
the opposite of that obtained by Blum with inbred 


The values do not differ significantly. 


mice in which cutaneous tumors were induced by ultra- 
violet radiation and which have a high spontaneous 
rate for pulmonary tumors (2). A certain linkage 
between the appearance of both types of tumors in the 
animals has been found by means of an exact statistical 
analysis of the development time of pulmonary adenomas 
The number of 
animals used in the present experiments is not sufficient 


Dunlap and War- 


ren observed a percentage of lung tumors in pure strain 


in animals bearing cutaneous tumors. 
for a similar analysis of the results. 


mice injected with carcinogenic hydrocarbons which 
was several times higher in the animals developing local 
tumors than in those which did not (3). 

The failure to observe a correlation between the 
occurrence of two types of tumor gives rise to a number 
of theoretical questions. It has been assumed that the 
development of cancer in a given individual depends 
on the special genetical and environmental conditions. 
The genetical conditions may be such that they favor 
development of neoplastic growth or that they inhibit 
it. By selecting animals with such different genetical 
characteristics, the inbred strains with varying tumor 
incidence have been obtained. But, these strains do not 
show an equally high susceptibility or resistance toward 
all types of tumor. Susceptibility therefore cannot be 
dependent on a single genetical factor, but special factors 
must be assumed for the different kinds of tumors. 
Nevertheless, it has been proposed that one factor may 
exist in certain inbred strains which produces higher 
susceptibility for all types of tumors and that each 
special type depends moreover on other genetical factors. 
This should be reflected by a certain linkage of sus- 
ceptibility toward different types of tumors. While the 
authors cited above observed such a linkage in their 
inbred strains of mice, it was not detectable in our 
experiments performed with an non-inbred strain of 
rats. Similar negative findings were obtained with non- 
inbred mice in which no linkage between methylcho- 
lanthrene-induced sarcomas and pulmonary adenomas 
could be observed (5). 

It therefore seems likely that a factor or factors can 
exist in inbred strains which render the animals more 
susceptible to any kind of tumor, but that such a factor 


is not necessarily present in any given strain. 


SUMMARY 


Three groups of rats were fed a dict containing 0.015 
per cent of f-dimethylaminoazobenzene and simultane- 


TS 


ously were treated with methylcholanthrene by intra- 
peritoneal injection or received in addition 0.15 per 
cent ethyl urethane in the diet. The incidence of 
hepatomas observed after 9 to 15 months were 61 to 78 
per cent. The controls fed only the carcinogenic diet 
developed hepatomas in 75 per cent. 

The incidence of sarcomas and epitheliomas in the 
groups injected with methylcholanthrene and fed the 
carcinogenic diet did not vary significantly from that 
observed in the controls, which were injected with the 
carcinogenic hydrocarbon only. The number of pul- 
monary adenomas observed in rats fed p-dimethylamino- 
azobenzene and urethane simultaneously did not vary to 
a significant degree from that obtained in the control 
group which was fed a diet containing urethane but no 
carcinogenic dye. 

A comparison of the calculated and observed number 
of animals that had hepatic liver tumors and other tumors 
at the same time showed no significant difference. 

There was apparently no mutual influence of two car- 
cinogenic agents applied at the same time under the 
experimental conditions employed. 
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The present paper deals with an analysis of pulmonary 
adenomas observed in 550 mice injected with various 
doses of methylcholanthrene for the study of other prob- 
lems. A review of the pulmonary tumors found in 
these animals showed a distribution which could not be 
expected, according to previous publications, by other 
authors who had worked with inbred mice (1, 2). 


MATERIALS AND METHODS 


The experiments were performed with our non-inbred 
strain of albino mice, which has a spontaneous tumor 
rate of about % per cent, pulmonary adenomas not 
included. [hese tumors are subcutaneous and retro- 
peritoneal sarcomas, and very few mammary adenomas. 
The incidence of pulmonary adenomas was 5 per cent 
at the age of 4 months, 15 per cent at the age of 6 
months and 25 per cent at the age of 1 year. 

The animals were injected with a solution of methy!l- 
cholanthrene in sesame oil or olive oil at the age of 2 
The series which 
received the highest dose showed a considerable mor- 
tality. 


months and kept on a stock diet. 


Each animal that died spontaneously, or was 
killed after the end of the experiment, was autopsied 
and a gross examination for the existence of tumors per- 
formed. Only in doubtful cases was the material fixed 
for microscopic study. The lungs were put in Bouin’s 
fixation liquid for one minute and then fixed in 10 per 
cent formol for 24 hours. This procedure gave best 
results to distinguish superficially located lung tumors 
which stain slight yellow and stand out over the sur- 


The 


number of visible adenomas was recorded for each lung 


face, whereas pneumonic nodules remain white. 


examined, 

The animals developing local tumors were not killed 
except when the growth became so large that death 
was to be expected very soon. The animals were 


killed 3, 4, or 5 months after the injection. 


RESULTS 


In ‘Table I, the percentages for the animals bearing 
local tumors and/or pulmonary adenomas are presented; 


TABLE [: NUMBER OF MICE DEVELOPING LOCAL -AND/OR 

LuNG TUMORS AFTER INJECTION WITH METHYLCHOLAN- 

THRENE AND OF THOSE BEARING BotH Types oF TUMORS 
AS CALCULATED AND AS FOUND 


Period after methylcho- 





lanthrene injection 
4 *~ ‘ 
Treatment 3 mos. 4mos. 5 mos. 
0.9mgm. Methyl- Number 37 37 74 
cholanthrene % with pulmonary 
intraperitoneally | tumors 46 43 76 
% with local 
tumors 27 30) 15 
% with both types of 
tumor expected 12 13 12 


% with both types 


of tumor found 13 19 13.5 
0.9 mgm. Methyl- Number 62 164 32 
cholanthrene % with puimonary 
subcutaneously tumor 26 45 47 
% with local 
tumor 68 80 72 


% with both types 
of tumor expected 18 36 34 


% with both types 
of tumor found 19 37 28 
0.45 mgm. Meth- Number 78 
yicholanthrene % with pulmonary 
subcutaneously tumors 32 
% with local 
tumors 67 
% with both types 
of tumor expected 21 
% with both types 
of tumor found 22 
0.225 mgm. Meth- Number 68 
ylcholanthrene 9% with pulmonary 
subcutaneously tumors 31 
% with local 
tumors 4] 
% with both types 
of tumor expected 13 
% with both types 
of tumor found 12 
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in the last ines the expected and found percentages of 
animals bearing both local tumors and pulmonary adeno- 
The expected numbers were cal- 


tas are madtieated, 


culated using the formula: 


p ad a 
Fi T’ 


where Pos the mathematical probability that both LV pres 
found in the same antnal, aoa the total 
? the total 


local tumors and e the total number of 


of tumors are 


number of anunals examined, number of 
animals bearing 
animals bearing pulmonary adenomas, A] comparison 
of the expected and observed values shows that although 
nn © experuments the found value was higher than the 
expected, the quantitative difference was never signit- 
cant, 

As endocrine tactors are of importance mn the develop- 
ment of certain tumors, the results were analyzed accord- 
ing to sex, “Fable Il shows that in males the linkage 
between the development of local and lung tumors ts 
more pronounced than m= temales. But the quantita- 
tive ditference of the calculated and found numbers of 
animals bearing both types of tumors are never large 
enough to be significant, 


4 
‘e 


Parte Il: Nouxper or Mare ann FemMate Mice, 


Research 


Nopunes on 
Mt I 


Tanne Tl}: Nuarmer or Apenonra 


Piaror- Rearing 


beg, 
AND Tunmonr-l nie 


Period after inpection 
if methvicholanthrene 
4 


Preatiment ' thes | this, ion. 
O° nem, Methvleholan With local 
threne infraperitoneally (unions A, 14) lt 
WV ithaout lowal 
{iitors () IQ) 17 
O92 rpm. Methyleholan With local 
threne subcutaneously (uitiors 3 | ) 
Without local 
(uithors 3 3 4 
O45 mem. Methyvleholane With local 
threne subcutaneously (utors 17 
Without local 
{uitnors Lo 
0.225 mem. Methyleholan. With local 
threne subcutaneously (utnors 2 
Without local 
(unors 1a 


DISCUSSION 
Vhe results presented do not justify the conclusion 
that there exists a linkage between the susceptibility 


tor the development of local sarcomas chicited by methyl- 


kxpreeren AND Founp, Bearing Locan AND PULMONARY ‘TUMORS 


Period atter methvilcholanthrene imyeection 
3 nvomths 4 months 5 months 
. “ f , \ ( ' \ 
Treatment male female male female male femate 
0.29 mem. Methylcholanthrene tntraperitoneally Number 19 IS 22 1S 42 52 
Both types at tumor, % ! expected 1) IS 2) 27 8 17 
4 s . ’ . - — 
“UU Pound lo 22 27 7 10 19 
0.9 mem, Methvicholanthrene subcutaneously Number 52 30) 80) S4 2| 11 
. » V Expected 3 As 34 37 19 39 
Both types ot tumor, Se 5 7 - 8 a ; 
ort Types « CT, A ) ound lo 3 30 / 22 00 
0.45 mem. Methyicholanthrene subcutaneously Number 49 25 
Both tynes of tumor. % \ expected 2 14 
. — * “ ¢ Found 25 12 
0.225 mem. Methylcholanthrene subcutaneously Number 30 28 
Both types of tumor, % \ Iexpected Il 14 
’ - - Or, ) ~ 
oe ° ¢ Found 14 11 


In Table II] the results are analvzed according to 
the number of adenoma nodules found in animals bear- 


‘ne sarcomas and those that did not. In this case there 


~~ 
Was no significant difference. 
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application. The fact that the mice given methylcho- 
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lanthrene intraperitoneally and surviving longest showed 


fewer sarcomas than those that died earlier 1s explain- 


able because the sarcomas killed the mice quickly and 
the surviving animals were mostly those resisting the 


of this kind of tumor. 
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cholanthrene and adenomas of the lungs in our strain 
of mice. The percentages of animals bearing both 
tvpes of tumor never varied to a significant degree from 
those expected from calculation of the mathematical 
probability for the simultaneous development of both 
types of tumor. Moreover, the mean number of 
adenoma nodules of the animals bearing sarcomas was 
not greater than that of those animals which did not. 
Other authors working with inbred strains of mice 
obtained results the opposite of those presented in this 
paper. Blum (1), analyzing the tumors observed in a 
great number of strain A mice with cutaneous tumors 


induced by ultraviolet radiation, found a reduction of 








Jaffe 


pulmonary adenomas caused by the treatment; but his 
calculations proved the existence of a linkage between 
the development of local and pulmonary tumors, e.g. 
animals bearing local tumors had a higher susceptibility 
toward the development ol pulmonary adenomas than 
those resisting the development of local tumors. 

Dunlap and Warren (2) found that in pure strain 
Swiss mice myected with carcmogenic hydrocarbons the 
incidence of primary Jung tumors was several times 
higher mm those developing tumors at the site of injec- 
tion than in those failing to develop Jocal tumors. 

Both experiments Were performed with highly inbred 
mice. Phe authors conclude that a hereditary factor 
may exist which must affect the development of any 
tumor at any site mm the body, while other factors may 
especially affect the growth of specific tumors, Tt 1s 
not possible from the data of the authors cited to decide 
whether the factor, active in stimulating any tumor 
growth, exists im cach animal, or whether the mice 
strains are not homogencous in this respect, It seems 
doubtful whether it will ever be possible to decide this 
question, as this factor is not the only one determining 
tunor development, From the results of our experi- 
ments it must be concluded that such an unspecific fac- 
tor for tumor development is not necessarily detectable 
In any given strain, cither because it is not present at 
all, or because its action may be so weak as hardly to 
manifest itself. “Uhis is in accordance with our results 
obtained in non-inbred rats, treated simultancously with 
two different carcinogens, in which no linkage between 
the development of two types of tumors in the same 


animal was detectable (3). 
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SUMMARY 
Non-inbred 


injected with various amounts of methylcholanthrene 


albino mice, 550 in number, were 
and studied with respect to the possible linkage between 
the development of Jocal tumors and pulmonary adeno- 
mas in the same animal, 

No significant linkage could be detected when the 
statistically expected and experimentally found numbers 
of mice bearing both kinds of tumors were compared. 


Neither 


number of pulmonary adenoma nodules in animals bear- 


was there a siynificant difference between the 
ing local tumors and those that did not. 

When the linkage between the development of local 
and lung tumors was studied separately in males and 
females, this was found to be higher in males than in 
females, but the quantitative difference between the cal- 
culated and observed number of animals bearing local and 
lung tumors at the same time, never exceeded the average 
difference, 7.¢. was not significant. 

it is concluded that an unspecific factor influencing 
any tumor development, which has been proposed to 
cx ist by other authors, is not necessarily detectable in 


any strain of mice. 
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Activité comparée des trois principaux hydrocar- 
bures synthétiques cancérigénes, [Study of the 
Comparative Carcinogenic Activity of the Three 
Most Important Synthetic Hydrocarbons.] Rovussy, 
G.. and Guerin, Mi [Caneer Tost... Parts, Erance] 
Rudl, Assoc. frang. po Vétude du cancer, 30:00-73. 1842. 

Che syvuthetie hy drocarbous studied were the 1, 2. 5, 0- 
dibenzanthracene, 3, 4-benzpyrene, and methylcholanthrenc, 
Comparative studies already pertormed and published 
had given contradictory results ino some instances. The 
authors experimented with muce and rats, Only the activ 
my ot weak doses was tested. The material was injected 
subcutaneously, ustng solutions of Ly LQ0QQ or Ty 10,000) in 
Ohve ol The conclusions were that methyvlcholanthrene 
and benzprrene have an almost equal activity ino rats; 
methyvicholanthrene ts nore active mm nce; dibenzanthra- 
reas the least active, both im once and rats. The mim 
mal active dose for these compounds was tound to be in 
the netghborhood of a gamma. This tinding compares 
favorably with the observations relating to the activity ot 
certain hormones,—R. J. 

Effets antagonistes de différentes benzacridines 
envers le pouvoir cancérigéne du méthylcholan- 
thréne. [Antagonistic Effects of Several Benzacri- 
dines toward the Carcinogenic Power of Methyl- 


cholanthrene. ] Beu-Hot, NP. Lacassacner, A., 
Lecog, J. and Rtv DALI, G, LP olytechnic Sch. Paris, 
France] Compt. rend, Soc. de biol., 139 2485-480. 1949. 


mixture of a 
activity. wath 
structure, but highly 
effects ot the latter 
and delays the onset of tumors. A series of new synthetic 
h been tried, whose molecular structure 

woul d Suggest — they nught inhibit the activity of the 
olanth These substances were different 
‘dimethyl? / S-benzacridine, and dimethyvl-5,0- 
Its showed that only the dimethyl- 
1 antagonistic effect on the car- 
Icholanthrene. _ was observed 
dimethvl-7 8-benzacridines, 
used alone, possessed a certain carcinogenic 


acti 1th = -R. ] ; 


Previous work had established that the 
polyeyehie hydrocarbon ot low carcinogenic 
a hydrocarbon ot similar molecular 


caremmogeme, diminishes the toxic 
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Activité cancérigéne de certains dérivés méthylés 
des benzacridines  angulaires. | Carcinogenic 
Activity of Certain Synthetic Methyl Benzacri- 
— L. ACASS AGNE, A.. Rupaut, G.. Buu-Hoi, N.-P., 
and Lecocg, J. . Paris, France] Compt. 
a ;' 1945. 
etic methyl benzacridines were 
lots ot mice of the strains 17 and 30. Ap- 
neck were continued tor several months. 
The results showed that only the 7,.8-benzacridines were 
capable ot provoking cancer. The 5,.6-benzacridines had 

rei Among the 7.8-benzacridines, 
vl-7.8-benzacridine was tound to be as 
active as methvyicholanthrene. The stability and the ease 
with which this synthetic compound is produced 1s 
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D.B.E.: A New Synthetic Oestrogen. 
[Metropolitan Elosp., London, ugland | 
1:9-10,) 1846, 

The compound — ts 


GREENE, R, 
Brite ALL J, 
aya-ci- (P-ethoxy phenyl) -3-pheny! 
broamocthyvlene, tn ovariectomized mice it has an oral 
threshold) sumilar to that of estradiol and much higher 
than that of stilbestrol Lt ditlers from these compounds 
ino that ats action as much more prolonged. The long 
duration appears to depend upon storage in the fat. of 
the body. Tt has been used with some success in the 
treatment of menopausal svmptoms, The effects of this 
compound ip 3 cases of carcmomai ot the prostate are 
desertbed in detail. The author concludes that) D.B.E, 
is a substance of ereat theoretical iterest, but in) some 
respects it is mfertor to the other syuthetic esirogens, 
lt is doubttul whether the advantage of weekly admin- 
istration over administration 3 times a day is sutlicient 
to warrant the general introduction of another of these 
hnologieally active agents. le. LK. 


The Status of Hormonal Bioassay in Malignant 
Disease of the Testicle. A Review of the Litera 


ture. FRANCIS, R. So PT RINIVUR. England] Brit. J. 
Nurg., 33173-1178. 1945, 
An elaborate tabulation of the results of the Aschheim- 


Zondek test in over 300 cases recorded in the literature 1s 
presented, The results in mouse units per liter may be 
summarized as tollows, (1) Cases of seminoma gave an 
average level well below 1000; 75° were below 500 and 
only 25° were below 100, (2) Cases of chorinonepithe- 
lioma, adenocarcinoma, carcinoma, malignant teratomas 
of all types gave values of 1,000 to 50,000, and 1 to 3 mil- 
lon in extreme cases.—E. L. Kk. 


Hormona tumoral gonadotropica en los cancero- 
sos. [“*Tumoral’ Gonadotropic Hormone in Cancer 
Patients.] Rorro, A. H. [Inst. of Exper. Med., Buenos 
Aires, Argentina] Bol. Just. de med. exper. para el estud, 
vy trat. d. 21:419-S88, 1944. 

A steroid “E.” which acts as an estrogen in immature 
female rats and as an androgen in immature male rats, 
and which increases the volume of the spleen to 2 or 3 
times normal size, has been found in cancerous tissues, 
blood, and urine of rats and human patients with malig- 
nant tumors. A reaction for the diagnosis of cancer, 
based on detection of this steroid, has proved its worth 
in 1,000 patients. Tests were positive in all instances of 
cancer, even in the presence of many early and cutaneous 


lesions.—M. H. P. 


CANCE, 


Chorionic Gonadotropin in the Diagnosis of Tes- 
ticular Tumors. Brewer, J. I. [St. Luke’s Hosp., 
Northwestern Univ. Sch. of Med., Chicago, Ill] reh. 
Path., 41:580-591. 1946. 

Two cases are presented in which tests of the urine for 
chorionic gonadotropin indicated that chorionic tissue was 
present in the primary tumor. Such tissue was not. identi- 
fied in sections from various portions of the tumors 
removed at operation, but in both cases metatases de- 
veloped which were found on postmortem examination to 
consist of choriocarcinoma.—J. G. K 


For information rega ding microfilm copies of articles, abstracts of which appear in Cancer Research, application 


should be made to the Ph: uphcation Section, 


Washington 25, D. C. 


Army Medical Library, 7th Street and Independence Avenue, S.W.., 
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Caractéres généraux des maladies a virus can- 
cérigénes. Maladies bryocytiques ou a sporozoaires. 
|General Characteristics of Diseases Caused by 
Carcinogenic Viruses. Bryocytic or Sporozoan 
Diseases. | Bosc, oJ. | Montpellier, France] Bull, 
elysoc, franc, p. Vetude du cancer, 29 94-104, 1940. 

lt as reported that attempts to treat epithelioma and 
breast carcinoma by means of so-called specific antisera 
produced against tumor or homologous normal tissue have 
harled, o & 


Action des radiations sur la_ transformation 
maligne du papillome infectieux du lapin. [Action 
of Radiation on the Malignant Transtormation of 
Infectious Papilloma of Rabbits.] |Acassacner, A., 
and Ropar G. Bull. olssec. rang. p. Vetude du cancer, 
30 :74-89, 1942, 

Two series of experiments are reported, one in) which 
x-rays were used, the other in’ which radon was_ the 
radioactive agent. Tn all animals, the Shope papilloma 
was moculated in 2 separate areas of the body, one of 
these serving as a control, the other being irradiated. It 
was Observed that the radiation has litle effect on the 
behavior of the papilloma and its tendency to malignant 
transformation. The trequency of this transformation 
seems to be slightly increased after irradiation, When 
irradiagion ois given before the virus inoculation, no 
papilloma appears, vet other areas of the same animal are 
susceptible to the agent.—R. J. 


Roffo sobre el colesterol en la 
genesis del cancer. Su método para determinar el 
pre-cancer en las lesiones hypercolesterinicas y 
tluorescentes de la piel. [Roffo’s Studies on Cho- 
lesterol in the Genesis of Cancer. His Method for 
Determining a Precancerous State in Hypercholes- 
terinic and Fluorescent Lesions of the Skin.] 
lonso, EF. oS. [Inst. of Exper. Med., Buenos Aires, 
Argentina] Bol, Just. de med. exper. para el estud. y 
frat, d. cancer, 21 :629-084. 1944, 

A review with 24 references, and an illustrated pre- 
sentation of Lo cases of cutaneous cancer and precancerous 
lesions manifesting fluorescence revealed by the Wood 


Los estudios de 


lamp is given.—M.H. P. 
The Metabolism of Chrysene in the Rat. Brrrn- 
buum, L., and Scnoentat, RR. [Univ. of Glasgow, Glas- 


eow, Scotland] Biochem. J.,.39:04. 1945, 

When chrysene is injected interperitoneally in arachis 
oil, the 3-methoxy derivative appears in the feces. The 
2-position is the most reactive in mono-substitution.— 


am 4 


Iron Content of the Serum in Lesions of the 
Liver and Bile Passages. Br@cuNer-MortTENSEN, K. 
[iKMGmmune Hosp., and General Lab. of Nat. Health 
Insurance Phys cians, Copenhagen, Denmark| Acta ined. 
Scandinav., 112:277-290. 1942. 

The iron content of the blood serum was found to be 
increased to over 200% in 18 of 26 patients with acute 
hepatitis, and in 1 of 5 with cirrhosis of the liver, but 
in only 1 of 12 with obstructive jaundice due to cancer, 
and in none of 7 with cholelithiasis. Application of the 
determination to supplementary differential diagnosis 1s 
suggested.—M. H. P. 


A propésito de una dieta anticancerigena. [An 
Anticarcinogenic Diet.] Arem, C. [Inst. of Exper. 
Med., Buenos Aires, Argentina] Bol. Inst. de med. exper. 
para el estud. y trat. d. cancer, 21 :335-336. 1944. 

Because of Roffo’s observations on the carcinogenic 
action of cholesterol derivatives, a diet excluding animal 
fats and restricting cholesterol containing foods is recom- 
mended for combating cancer. Vegetable oils, sufficient 


vitamins, and easily digested proteins are recommended, 
and the limitation of carbohydrates is suggested.—M. H. P. 


On the Agglutination of the Blood Platelets under 
Normal and Pathological Conditions. WiLcGAarn, FE. 
[Copenhagen County Hosp., Copenhagen, Denmark) Acta 
med, Scandmav., 115:1-21.  1%43. 

The agglutination of blood platelets from plasma that 
has stood at 42° ©. for 3 hours and then treated with 
HCl has been found to be above normal in afebrile dis- 
cases which have increased sedimentation rates. These 
include cancer involving various organs and also lympho- 
yranulomatosis. However, there was no_ parallelism 
between agglutination and sedimentation rate—M. H. P. 


Les leucoses a forme tumorale. Contribution a 
l’origine des lymphosarcomes. [Leukemia.  Dis- 
cussion on the Origin of Lymphosarcomas.] MA. Let, 
l.., and GAsneg, L. [Tenon FElosp., Paris, France|] Bull. 
slssoc. frang. p. Vétude du cancer, 31:178-188. 1943, 

After a review of the experimental work performed 
iInainly on mice and to a lesser extent on rats, the clinical 
and hematological aspects of leukemia in human pathology 
are studied. The authors do not believe in the virus 
origin of leukemia, since it 1s impossible to transmit the 
disease in animals without the use of living cells. As is 
known, leukemias are provoked by many physical or 
chemical agents. The possibility of mutation-provoking 
factors is discussed.—R. J. 


Studies in Hodgkin’s Syndrome. III. The 
Relationship of Tubercle Bacilli to Hodgkin’s Syn- 
drome. Hostrr, H. A., Doan, C. A., and SCHUMACHER, 
M. [Ohio State Univ., Columbus, Ohio] J. Lab. & Clin. 
Med., 30:675-677. 1945. 

A series of chickens, guinea pigs, and rabbits were 
inoculated with fresh macerated lymph node and splenic 
tissue emulsions obtained s:rgically from patients with 
Hodgkin’s syndrome and other diseases of widely differ- 
ing eticlogies. In each case carefully chosen media were 
inoculated with tissue emulsion. In no instance were 
tubercle bacilli found except in the case of histologically, 
bacteriologically, and clinically proved tuberculosis.— 
Author’s summary.—J. G. K 


Epithélioma mammaire transplantable developpé 
sur un adénofibrome spontané du rat. [Transplant- 
able Mammary Epithelioma Developing in a Spon- 
taneous Adenofibroma in a Rat.] Roussy, G., GUERIN, 
P., and Guerin, M. [Cancer Inst., Univ. of Paris, Paris, 
France|] Bull. Assoc. franc. p. étude du cancer, 31:150- 


159, 1943, 
The mammary tumors in rats are most frequently 
adenofibromas. Their sarcomatous transformation is 


relatively frequent, but their transformation into glandular 
epitheliomas is exceptional. In the case described, such a 
transformation was observed. Successive transplants to 
other rats showed a progressive modification of the histo- 
logical picture toward the fusiform sarcomatoid type. The 
possibility of a metamorphosis of epitheliomatous cells to 
a sarcomatoid type cell is suggested.—R. J. 


Premiers résultats concernant la transplantation 
chez le Rat de tissu en voie de cancérisation. 
[Preliminary Results concerning the Transplanting 
in Rats of Tissue in the Process of Becoming Can- 
cerous.] Roussy, G., GuérInN, M., and Guerin, P. 
[Cancer Inst., Univ. of Paris, Paris, France] Compt. rend. 
Soc. de biol., 137 :759-760. 19453. 

This technic of transplantation was used in the study 
of the mechanism of action of chemical carcinogenesis, 
and also to study the behavior of tissue grafts in the 
process of becoming cancerous. Preliminary results seem 
to indicate that (1) autotransplants of such tissues have 
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more chances to develop caneer than homograts, (2) the 
development ot a tumor does not depend on the general 
disemouaton oun the organism ot the earemmopenme sub 
stanes, but ot die to the local ae som ot this substanee 
KN. | 

Cultural Characteristics of a  Hemangioendo- 
thelioma, Alureay, MEO Ro and Sroer ALP [Oo ol 
behwste ans and Sureeous. Coluada lew, and) Presty 
terman tlosp, New York, No Wo) ota 20 Patde, 205277 
eS, [O44 

\ hemangroendotheloma ot unusual morphotogieal ap 
poaranee is desertbed and as behavior up tissue culture ts 
Phos particular neoplasm i regarded as man 
ino the form oot a pruvitive or somewhat de 
vasctilar endothelum. do Gi Wk 
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A Simple 
Smears, 


Technique = tor 
Rtemenstein, BROORS. 
[Machael Reese Tlosp, Chicago, 
Ge yrec., 80 :20a-S0, {U4s 

\ stuuple techie tor the preparation ot vaginal smears 
rs reported, [tots se simple that patients themselves ean 
make the preparations.-A, WA, 


Preparing Vaginal 
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1s ee 0) ee 


( Yivye (* 


Sur la présence de vésicules ou boutons embryon- 
naires géants dans les métastases ganglionnaires des 
embryomes testiculaires. | Presence of Vesicles or 
Giant Embryonic Buds in Ganglion Metastases of 
Testicular Embryomas.] Sannases, |. and Prevron, 


\. [> Anteaneer Center, Bordeaux, and Pasteur last., 
Paris, France] Compt, rend. See. de bred, 138:350-383, 
LQ] 


\ histologieal study ot climeal maternal G, th tt, 

Studies on Tumors of the Testis. Il. The Mor- 
phology of Testicular Tumors of Dogs. [lucatns, 
Coo amd Pazgos, Ro [Unow. ot Chicago, Chicago, UL | odin, 
Path... 21::289-300, 1045 

evidence is presented that interstitaal cell tumors are 
dered trom Levdtig cells, tubular adenomas trom Sertoh 
cells, and seminomas from germinal epritheltum.—}.G. kK, 

Graficos para la determinacion de la calidad de 
un haz de rayos en base a la capa hemirreductora. 
|Graphs for Determining the Quality of a Beam o 
Rays Based on the Half-Value Layer.] KRorro, A. E., 
Treo [last. of Exper. Med., Buenos Aires, Argentina] Bol. 
fest, de med. exper, para el estud. vy trat. d. 
21:149-lo2, | 1944. 

hese graphs are based on the values of the mass ab- 
sorption coetherents and the classic elementary absorption 
tormula Phe ordinates represent the halt-value layer, 
experimentally determined for copper or aluminum, and 
the abscissas, corresponding to the points where the or- 
dinates meet the curves, indicate the effective wave length 
t the beam ot x-rays. Two other are placed 
beneath the graphs, one indicating the kv. corresponding 


CUNRCEF, 


A scales 
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Resear /; 

foo wave leneths, and the other the maximum kyo corre 
sponding fo the etheetive wave lengths. M.ED, 


Kl uso de las sulfamidas en el cAncer, |The Use 


of Sulfonamides in Cancer. | Vien, | LTiist. of 
hxaper, Abed. Bitenos Ates, Arpentinad Bolo dist de med 
eVper, para eb estud, vo trat, do cancer, 20830-8438, Lod, 


Sulfonamides, administered locally, orally, tateavenousty, 
or jutramusculariy, proved usetul ap conteothing tteetion 
Ob caneerotus areas, especially as da adpuvant too surpery 
or tadiation,  Sullathiavole piven orally was) preterred, 


Moth 


La detensa de la piel para las radiaciones actini- 
cas solares, Protilaxis del cancer cutaneo, Filtraje 
de los ultravioletas largos. LEstudio de la clor6fila, 
Su aplicacion practica in las pieles fotosensibles., 
| Protection of the Skin against Actinic Rays of the 


Sun. Prophylaxis of Cutaneous Cancer. Filtration 
ot the Long Ultraviolet Rays. Study of Chloro- 
phyll. Its Practical Application in Cases of Photo- 


sensitive Skin.} | Rorro, AL bo, de [lust, ob lexper, 
Med. Buenos Aires, Argentina] Bod, dast de med. exper, 
Para el estud, yo trat. do cancer, 215589011, 1lOd4 

Pwo methods are recommended tor prevention ob ean 
the skins (CL) pigtenting the skin phystoloeiealh 
by sumbaths graduated im accordance with cutaneous sensi 
tivity, measured previously: (2) protecting the skim wath 
porades, JMISTES, a1 otls COLA a substance, preterably 
chlorophyll, that absorbs the lone ultraviolet rays ot 
sunlight M. HL PP. 
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La reaccion Roffo. Su importancia como medio 
de diagnostico precoz de las neoplasias. Sus modi- 
ficaciones en el curso de los tratamientos aplicados 
en cancerologia. Su valor prondstico. Rofto's 
Reaction, Its Importance as a Means of Early 
Diagnosis in Neoplasm. Its Changes in the Course 


of Cancer Therapy. Its Prognostic Value.] 
MoGuitevsky, ® | lust, a) lexpet Med, Purenos Aves, 


\rgentina] fied. Jngyt, de med. exper. para el estud, y trat. 
cf. CUMCE?, 21 ‘Oo | O27. }O44, 

Vests of Rotfo's neutral red reaction in Jo.26T instances 
have given correct positive results in 969% of patients 
with cancer, and talse postive results im Lo% of patients 
without cancer. Phe reaction is positive trom very early 
stages of the disease, becomes negative within | month 
after complete surgical extirpation of the growth, and 
becomes negative more slowly after radiotherapy. When 
the Rotfo reaction does not change alter treatment, this 
indicates that the treatment has not modified the course of 


the disease. \l. LI. Pr. 
Cancer Research and Benefit to Patients. Ilan 
werr, FL OS. [Lankenau Hosp. Research Inst., North 


Fruro, Cape Cod, Mass.] Sctence, 103:714. 1940, 

A plea for cooperative investigation in cancer research 
for the purpose of exploring fully existing leads which 
contain promise of something of practical benefit to the 
cancer patient. —R. B. 


Clinical and Pathological Reports 
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Di AGNoOstIS 

El diagnéstico biolégico del cancer. [The Bio- 
logic Diagnosis of Cancer.] Carratara, A. T. [Inst. 
of Exper. Med. Buenos Atres, Argentina] Bol. Inst. de 
med. exper. para el estud. vy trat. dd. cancer, 21 -183-213. 
LO44. j 

The diagnostic value of Roffo's neutral red and splenic 
hyperplasia reactions has been confirmed by clinical tests. 


The neutral red reaction, performed on the blood serum 
in vitro, gave over 90% correct positive results in several 
thousand patients with cancer of the alimentary tract, 
oral cavity, skin, urogenital organs, breast, lung, medi- 
astinum, thyroid, parathyroid, or bone, or with leukemia, 
lymphosarcoma, or lymphogranuloma. The splenic hyper- 
plasia reaction, observed in rats injected with blood serum 
from cancer patients, gave results for 25 pat.ents with 
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neoplistie disease that differed markedly trom the results 
lor OS pwttients wath other dinessess i the former group, 
the weight ob the spleen of the test rats on the fourth 
day atter myection ranged trom 1/70 to T/TBS of the body 
weiht, while in the latter proup spleen weights varied 
L/I8S to 1L/d400 of the body weiplit Blood from 
premnant women abso produced splenic hyperplasia, but 
thi os not revarded as a serious drawback to the use of 
the reaction tor cancer diagnosis, Literature om chemical 
and biological tests tor caneer is reviewed, and 45) ref 
erences ATC Piven \I 1 | |’, 


Ppaoen 


La eritrosedimentaci6n en gota 
metodo de diagnéstico en el cancer. | Erythrocyte 
Sedimentation in Thick Drops as a Method of 
Diagnosis in Cancer.| Luciuerra, Bo [bist. of lexper, 
Med, Buenos Aires, Argentina] Mol dist. de med. exper: 
piv eloestud. vo trat. d. cancer, 21:501-315. 1944, 

The Bolen test (J. Lab. é& Clin. Mled., 271522. 1942) 
pave correct positive result in 66.21% of 79 patients with 
caneer ob various organs, and correct negative results im 
91.00% of LOS patients wathout cancer, M.En PB. 


wruesa como 


A Tentative Test For The Diagnosis Of Pheo- 
chromoctyoma. Korum, Gs M., and WKWyane, W. Fk. 
[Kochester, Minn] J. Lab & Clit Aled., 30:366-368, 
[O45 

Preliminary report on the use of intravenous myections 
of small quantities of histamine base as a means of diag 
nosis is piven, Jf. Ga I, 


Manifestation of Malignancy 
Richmond, Va. | 


Roentogenological 
of the Colon. Wuairenean, LL. J. 
South, Al. J, 38 85-88, 1945, 

The accuracy of diagnosis of carcinoma of the colon 1s 
estimated to be about 90% by some radiologists. The 
Maportance of knowing the results of proctologic and 
rectal examinations before the roentgen examination 1s 
uidertaken, is stressed. W, A.B. 


Titerary GENERAL, 


A Discussion of Angiomata and Pigmented Nevi. 
Bivings, b. [Atlanta, Ga.| South. Al J., 38:241-244. 
1945, 

rom the standpoint of pediatrics, conservative treat- 
ment, especially of the hypertrophic type of angioma, 
scems indicated, since these frequently regress spontane- 
ously. Surgery is recommended for the cavernous type, 
and COs snow for flat angiomas—W. A. B. 


The Value of Radium in Various Diseases. [:1Nn- 
HorN, M. [New York, N. Y.] Aled. Rec., 159 98-100. 
1946, 

Case report of successful radium treatment of epithe- 
lioma of the left lower eyelid using a specially devised 
heavy metal cup with rubber radium con.ainer. Sixteen 
of 19 patients with carcinoma of the esophagus with ob- 
struction were markedly improved after application of 
radium, Results of treatment of carcinoma of the stomach 
are likewise gratifying, especially with the bleeding type 
of malignant gastric lesion, by daily radium treatment 
using the rubber capsule technic. Obstructing pyloric 
cancer is similarly relieved. Cancer of the rectum was 
henefited in 1 instance with radium. The radiodiaphone 
was used in the treatment of all these cases. This instru- 
ment and others used for the radium treatement of cancer, 
are described.—V. J. L. 


Dose Control in Radiotherapy. Jories, B. [Gen. 
Hosp., Northampton, England] Nature, London, 157 :552, 
1946. 

In the treatment of malignant tumors the maintenance 
of an efficient connective tissue is as important as the 
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delivery of a certaim dose of radiation. The volume of 
tissie qnoplanted with radi should be considered as an 
miegral part of the living body aud not in an abstraet 


wily M.I.. 


SKIN AND Stumeuranpous Ppsces 


Le curage yanglionnaire systematique dans le 
traitement des adénopathies du cancer de la lévre 


supérieure. [Systematic Removal of Lymph Nodes 
in the Treatment of Cancer of the Upper Lip.| 


bAuwiienw, M., ane 
Prance|, Mall Asso 
LOS. 

The absence of enlarged regional lymph nodes does not 
exclude the possibility of extension or metastasis. When 
the lymph nodes are palpable, it is difficult to differentia’ e 
between an inflammatory and neoplastic process. For 
these the authors sugyvest the systematic removal 
Of the regional lymph nodes at the time of the treatment 
of the lip cancer. bKrequently most of the lymph nodes 
of the neck have to be removed. <A total of 53 patients 
treated am the manner prescribed by the authors have 
been tollowed since bebruary 1934, and 13 cases followed 
lor more than 5 years. Among these latter 6 did not have 
any recurrence of the disease. kk. J. 


DenaAuin, J. [Cancer Inst., Par 
frame, [) lelude du CUNT, 31:5-10 


POSODS 


Cancer de labio. [Cancer of the Lip.] (zap, S. 
lInst. of exper. Med., Buenos Airey, Aigentinal Pol, 
Inst. de med, exper. para el estud. y trat. d. cancer, 
21:215-28%. 1944. 

A review with 108 references, and a summary of clinical 
statistics relating to 1,066 cases of cancer of the lip, 137 
of leukoplakia, and 118 of precancerous lesions are given. 
Among the 1,321 patients, 93.64% were males, 6.36% 
females, and 52.32% were 40 to 60 years old. Cancer of 
the upper lip, comprising 5.30% of the lip cancer cases, 
affected the skin (rather than the mucosa) almost ¢€x- 
clusively, and had approximately the same incidence in 
women as in men, apparently being unrelated to the use 
of tobacco. On the other hand, cancer of the lower lip. 
comprising 94.70% of the cases, affected the mucosa or 
scmimucosa almost exclusively, and occurred in males to 
the extent of 96%, and seemed closely associated with the 
use of tobacco. Adenopathy occurred in 44.44% otf the 
patients with lip cancer, 12.71% of those with precancer- 
ous lesions, and 8.09% of those with leukoplakia. R offo’s 
neutral red reaction gave positive or doubtfully positive 
results in 80.68, 25.42, and 18.98% of the patients with 
cancer, precancerous lesions, and leukoplakia, respectively. 
Therapy with electrocoagulation, x-ray, radium or com- 
binations of these measures gave cures in 30.39% of the 
patients with lip cancer, 65.25% of those with precancer- 
ous lesions, and 78.10% of those with leukoplakia. For 5- 
year cures, the authors refer to an earlier series of 2,509 
patients with cancer of the lip treated be.ween 1923 and 
1937, 19.3% of whom are alive and well at the time of 
writing. —M. H. P. 


The Pilonidal Sinus. Sacrococcygeal Cyst Tera- 
toma. Tres. F. V., and Rusuer, M. W. [U. S. Naval 
Hosp., St. Albans, L. I., N. Y., and Presbyterian Hosp.., 


Chicago, Iil.| Surg., Gynec. & Obst., 79 :482-489. 1944. 
Clinical discussicn.—J. G. K. 
Nervous SysTEM 
Metastatic Tumors of Brain. Tom, M. I. [Univ. 


of Toronto, Toronto, Canada] Canad. M. A. J., 54:265- 
208. 1946. 

This is a review of 82 cases of metastatic tumor in the 
brain. Metastases confined to the skull or dura mater 
and metastatic tumors causing compression of the spinal 
cord or spinal nerve roots have been excluded. The 
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mMarority of the tumors occurred tn patients between the 
ages of 80 and /Q, the sixth decade contatiune the largest 
naubes \bout 60° of the tutmors were tm males, The 
Host COMMON primar was the lune and the large 
preponderance of tales i this group is noteworthy Phe 
breast came second in ftrequeney, all in women, am whem 
the prumary was alttost avariably recognized 
svirptoms of cerebral mecastasis were observed.  Mauttipte 
occurred iw 4] and wy 4b only single 
were found Vhe cerebral hemispheres, cere 
bel win pituctary and stbarachinord space were the comunon 
metastatic sites Complete autopsies were performed in 
§2 CASES hither pruavary oor metastatic tumors of the 
line were disclosed we 78.8% his etuphasizes the value 
of a complete plvsical and x-ray exanunation of the chest 
in the chiieal differentiation of primary from 


the bran Mbt 


Kit 


hota ce 
MICE LASLASECS CASES 


WIeLTASTASES 


sOCOndALA 


fiw rs ol 


Intrasellar Meningioma and Multiple Cerebral 
Glioblastomas., Wirscrurvcu, W. Ro | AMantena, Ul 
r Newredath, & Exper, Neurol, 43370-3878 1948, 

\ ease of multime subependvinal eloblastoma mult 
fOr \n itvasellar meningioma was also 
with the pituriary body, Vhe 
auhor presents various postulations as to the probable 
the tumors A.C, 


| 4 ! 5 
is described 
Present wm coeanpechon 


. > 
wr RUS a) 


Lipoma of the Corpus Callosum, A Clinico- 
pathologic Study. List C.F Horr J. band Ever 
ett, Mo PUniw. of Michigan, Anu Arbor Mieho| odin J, 
0 ' »S-184 1840, 

The literature on Lpoma otf the corpus callosum is su 

reports are added. Ut ts tnpossible 
WMition trom 


to 6dhagnose the con chineal evidence alone, 
Rox WMLCHOLTAMVWE sieys COMSIST nereased radrolucener 
of the tumor, calerfiication, demonstration of an expanding 
ass in the anterror part of the corpus callosum, and 


this structure, Sureieal 


H.Q, 


Colloid (Paraphisial) Cysts of the Third Ven- 
tricle, Wiairsoex, A. A. | Neurelogical Serv ce, Charles 
Haosp., Charl W. Vad Woest Doargona WM, 


CCTd Lee 
? . 2 4 
5 |c 44), 
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is COntramadicated.—_ 


CSTON, 


; third 
Was removed with execllent results. 


’ ) 
**y* . . ‘ . € 4,4 . & . 
report is presented of a rare, ventricle 
tumor which 


Lhe 


~F > . Sere ef &_s i . $8 17 . . 79 . . 
; CUATAK TCTISTICS ot tik ha 4 collord CVSTS prevent 


their contusion with other cerebral neoplasms, They are 
diagnosed and localized by ventriculographic study and, 
since they are pertectly benign, their successtul removal 
results in a permanent cure,—V. J. 1 
Subdural Hydroma. Granr WT. Coll, ot Med. 
Evangelists, Los Angeles, Caltt.] Califorma & West. 
1940, 


Vow... 64 


ss > ) 
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Phe primary deseription ot the now well-defined clin- 

> . , | » vert a % ' + ‘ . ’ 

cai entity, suoddurar AVaGPOMAa, NAS Ix Cn FTeEVICW d ty MANN 
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authors. Such a lesion may be suspected with post-trau- 
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od. n —~a — ~eatestoeewn i he Asean . » soe —~ 
asc ywesent im subaqaurai Hematoma, | wiv-one cases 
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cases are reported briefly to dlustrate special points of 

terest —V. J. 


Kye 
Classification and Pathology of Tumors of the 


Retina. Camp, W. E. [Minneapolis, Minn.] Wanesota 
Med, 28:317, 318, 320. 1945. 
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\ veneral consideration dealing 
patholowy and 
retina ws wiven 


particularly with 
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the 


listowenesis «of fwihers ob the 
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ar 

Malignant Growths of the Mastoid Process and 
Middle Ear, iat, PP. oA and TenMestean, BoE, 
[ Rochester, Minn] Wtnmresota Aled. 28:38-44, 1945 

\ review of G8 cases seen at the Mayo Clini during 
the 2Q-vear period ending December, 1841, giving SVINp 
forms, clinteal fiidines, treatment and course of the disease 
is presented, The authors conclude that trahenant tumors 
mvelving this region are more frequent and more amena 


ble to treatment than penerally beleved. They cons det 
comb ned clectrocoapulation, radteal mastoidectomy and 
radiation as the treatment of choree. R.A, EL, 
Barrage 
Les grands syndromes douloureux d’envahisse- 


ment osseux dans le cancer du sein, |The Painful 
Syndrome of Osseous Metastases from Cancer of 
the Breast, | Drecuina, J, | Voulouse, Prancel Budi, 
fysoc, trang. p. Pétude du cancer, 2930-58, 1940 

\ discussion is given, without bibliography, concerning 
the trequeney ot osseous metastases from cancer of the 
breast, the time of appearance and characteristics of these 
Metastatic the anatommeal and climeal types ot 
breast cancer that spread to bone, and the various clinical 
sviadromes, Among J00 cases of breast cancer, 60 showed 
voeneralized caneer, and an 20. ol the were 
mvolved \ consideration of diagnosis of these lesions 
and them treatment, the relation of hyperparathyroidism 
and hematologic disturbances to diffuse cancer of bone, 
and the mechanism ot avasion of bone are also given, 


Gy. HUA, 


lOSTONIS, 


these hones 


The Effects of Orchiectomy on Primary and 
Metastatic Carcinoma of the Breast. Trevis. N,, 


\nens, J. C.. Woopwarn Th Q.. and Farrow, J. H, 
[| Memorial Hosp. New York, No Yo] Surg. Gane. & 
Obst, 79589-0058, 1944, 

Detailed reports of © cases, with discussion is) given, 
The authors conclude that bilateral orchiectomy may have 
been responsible tor the temporary regression of the pri- 
mary lesion om 2 instances, Metabolic observations 
revealed no changes in fluid and electrolyte balance, nitro- 
gen balance and serum protem tabrication, urimary excre 
tion ot ereatine, and the utilization of carbohydrate 12 to 
IS days atter operation, There was a marked lack of 
unttormuty to endocrine treatment im the response ot the 
blood changes caused by bone metastases._]. G. Kk. 


Ensayo de cirugia plastica en la extirpacién del 
cancer de la glandula mamaria. | Evaluation of 
Plastic Surgery in Extirpation of Cancer of the 
Mammary Gland.] Rorro, A, E., Jr. [Tost. of Exper. 
Med.. Buenos Aires, Argentina] Bol. Just. de med. exper. 
para el estud, y trat, d. cancer, 21:103-179. 1944. 

Various types of incistons are described, with diagrams, 
and the author's experiences 11 a few cases are summar- 
ized without conclusions. A photograph shows plastic 
reconstruction in a patient whose breast was amputated 
without axillary evacuation; results are good in this type 
ot case. Hindrances to plastic procedures are: (1) 
absence of skin, (2) impertect circulation to the fleshv 
tissues left, as a consequence of the dissection and [gature 
of the blood vessels, and (3) previous radiation therapy. 
M. H. P. 

Tumors of the Breast. Beit, FE. T. Paul, 
Minn.] Jinnesota Med., 28:500-504. 1945. 

A general consideration of the occurrence, symptoms, 
pathology and treatment of breast tumors is presented.— 
R. A. H. 


[St. 
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Primary Masculinizing Tumors of the Ovary. 
leeeer, 2 AY and Anmenn, To [Lomusville, Kentucky | 
Sure, Gaymec. & Obst, 79 051-054, 9 1944. 

Report of w# case 18 vIVeN in owhich the patient died 
on the Tith post-operative day. Permission for autopsy 
was refused. The arrhenoblastoma and the adrenal cell 
thor of the ovary are disetssed. |. G. Kk, 


The Curability of Granulosa-Cell Tumors. Jones, 
GMS. and Tre Linpre, RoW. [Johns PHopkins Tosp. 
and Univ. Baltimore, Mado olan J. Obst. & Goynec., 


50091-7000, 1945, 

Three cases of vranulosa cell tumors of the ovary are 
reported in which recurrences developed not less than 14 
years alter the original operation. The 3 patients died 
IS, 20 and 21 vears respectively after the removal of the 
priunvary tumor, in spite of the fact that the growths were 
well cneapsulated and showed no evidence of metastates 
or unplantation at the time of the first operation, One 
case reeurred in spite of a bilateral salpineo-oophorectomy 
and a hysterectomy, One case with widespread mopet 
able abdominal metastases responded well to deep x-ray 
therapy given over a period of 3) years, but subsequent 
recurring tumors proved refractory to treatment. Total 
urinary estroven values were within the range of normal 
found in premenopausal women. The values were, how 
ever, above those for postmenopausal individuals, the 
group im which these present patients fall. All 3 cases 
exhibited climeal stens of estrogenic activity on recur 
rence of the tumor A. hk. 


Granulosa Cell Tumor of the Ovary. A Clinical 


and Pathologic Review of Sixty-two Cases. Hone 
son, TF. E., Dockery, M. B., and Mussry, R. D. [Mavo 
Foundation, and Mavo Clin. Rochester, Minn] Surg., 
Gynec, Pats Odst.. 81 ‘O31 O42, 1945, 

\ detailed analysis and discussion]. G. K, 


Teratoma of the Ovary. Curris, A, Hl. [North 
western Univ. Med. Sch., Chicago, TL] Surg., Gynec. & 
Obst,, 81:504-500, 1945, 

\ case report, with discussion! —J. G. Kk. 

Epidermoid Carcinoma Arising in an Endometrial 
Cyst of the Ovary. McCuntouen, K., Froatrs, EF. R., 
and Hank, H.C. [St. John’s Riverside Hosp., Yonkers, 
N. VY.) treh. Path... 41::335-337. 1946, 


A case report J]. G. KB. 


Répartition topographique et délai d’apparition 
des Métastases extra-pelviennes dans le cancer de 
l'utérus. [Topographic Distribution and Time of 
Appearance of Extra-Pelvic Metastases in Cancer 
of the Uterus.] Gricovrorr, G. — [Inst. of Radium, 
Curie Foundation, Paris France| Bull. clssoc. frang. p. 
etude du CANCE, 30 :90-117. 1942. 

\ statistical study concerning the location and time of 
extra-pelvic metastases in uterine cancer extending over 
a 19-year period (1919 to 1938) has led to the following 
conelusions: (1) Most of the metastases appear before 
the end of the third vear. (2) There is no relation 
hetween the time at which the diagnosis is made and the 
treatment performed, and the frequency of metastases. A 
cancer treated early has almost the same likelihood of 
giving extra-pelvic metastases as an advanced case. (3) 
There is no evidence of increase of metastases following 
treatment. of cancers, either by surgery of radium therapy, 
in comparison with untreated cases. (4) The topog- 
raphy of the primary cancer and its histological form 
have no prognostic value concerning the eventuality of 
metastases. (5) The abdominal metastases are the most 
frequent (periaortic adenopathies) among all focaliza- 
tions. (6) Some metastases have been successfully 
treated by surgery or radium therapy.—R. J. 


The Management of Uterine Myomas. A Study 
Based on 1000 Consecutive Personal Cases and 
Illustrating the Technique of Panhysterectomy. 


Puanttr PT. 
Hlosp., 
1Od4. 

( linteal 


Tufts Coll, Med. Seh., and Carney 
Boston, Mase | Surg., Gynec. & Obst., 79 182-191, 
discussion D5. kK, 

Le Cancer du col restant. A propos de 9 cas 
nouveaux observés a la clinique Curie. [Cancer 
of the Residual Cervix. A Discussion of 9 New 
Cases Observed at the Curie Clinic.] Lamanore, P., 
amd Berounrbreres, PP. [Cancer Regional Center, Mont 
pellier, Mrance| Mull, Assoc. franc. p. étude du cancer, 
31 :195-199, 1943. 

Nine cases of cancer of the cervix after subtotal hys 
terectomy were observed from 1927 to 1937 at the Curie 
Clinte, The question of the predisposing effect of the 
hysterectomy is discussed. Concerning the therapettic 
procedure, the main point is to detect the possible exist 
ence of a malignant process coexisting with a benign 
lesion which may conceal it. Hysterography, biopsy, and 
other appropriate diagnostic procedures should be done 
systematically before deciding on a subtotal hysterectomy. 


Re J, 


Unusual Cause of Death in Carcinoma of Cervix. 
Kiwoop, J. S. [Lurgan Hosp., Ireland] rit. M. J., 
1:82. 1945. 

orty-eight days after a Wertheim hysterectomy the 
patient developed intestinal obstruction due to a hard 
annular stricture just above the tleocecal valve. The 
muscular coats of the intestines were infiltrated with 
squamous-celled carcinoma. L. K 


A Review of the Problem of Cancer of the Cervix 
Since the Use of Radium in 1912. Awnspacr, B. M. 
[Jefferson Med. Coll. Hosp., Philadelphia, Pa.] Am. J. 
Ohst. & Gynec., 50:081-690. 1945. 

The history of treatment of cancer of the uterine cervix 


is given. Diagnosis, technic of irradiation, technic of 
operation, results of different procedures, fallacies of 
cancer statistics, and prospects for the future are all 


carefully considered and evaluated. In summary, it is 
pointed out that a greater number of patients are pre- 
senting themselves to the physician in the early stages of 
the disease, and that irradiation therapy is becoming more 
widely available and effectively used. It is noted that 
since there has been a reduction in the risk of operative 
procedures, surgical results will continue to improve. 
Transfusicn technics, bacteriostatic agents, nasal sucticn. 
improved methods of anesthesia are factors in increasing 
the chances of the patient for survival in the radical 
onverative procedures. It is thought that perhaps a com- 
bination of irradiation therapy and surgery will give ulti- 
mately the best results.—A. K. 


Pelvic Tumors. Prine. W. T. 
South. M. J., 38:539-541. 1945. 

In one year (1943) the number of patients with gyne- 
cologic complaints receiving surgery at the John Gaston 
Hospital was 696. Of these, 548 were colored and 148 
white; there were 237 fibromyomas, in the ratio of 3:1. 
with predominance among the colored patients. Of a 
total of 67 ovarian cysts, fewer occurred in colored 
patients than in white. The figures for carcinoma of the 
uterus and chorionepithelioma are not given in this series. 
but these tumors are discussed.—M. H. P. 


[Memphis, Tenn.] 


Leucoplasia y kraurosis de la vulva. [Leuko- 
plakia and Kraurosis of the Vulva.] Locarettr. V. 
H. [Inst. of Exper. Med., Buenos Aires, Argentina] Bol. 
Inst. de med. exper. para el estud. y trat. d. cancer, 


21 :715-730. 1944. 
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Three cases ot Teukoplakia without caneerous tivasion 
were treated by total vualvectomy, Rotors reaction was 
negative mb each tmatanee \ttention ts drawn to the 
muportanee of leukoplakia as a forerunner of caneer ot 


the valva. Moth t 
Nbare GCeentrar Prac 
Teratoid Tumour and Carcinoma of the Testis. 
Wirsen, Fo ut [Montreal General Tlowp. Mloutreat, 
Canadal Canad. Alo oto Jo. 84slod los, ldo 


Case report Phe malwoant tumor and metastases were 
mostly ot an unditterentiated cell tvupe and believed by the 
author to be an unditherentiated adenoecaremoma all ot an 
endodermatoormim oun centher the intestinal or pespirators 


emthehum. Att tl 


Cancer del prepucio. Cirugia conservadora, 
Importancia de signos clinicos miccionales y del 
debridamiento dorsal. Nuestra experiencia y 
resultados. [Cancer of the Prepuce., Conservative 
Surgery. Importance of the Clinical Urinary Signs 
and of Dorsal Debridement, | DAC ArR ARO, Gio and 
Lvacvprare, Ro Plast. ot texper. Aled. Buenos Aires, 


\reentina | aya PEN ike ‘Litme, COUP? ‘e i? ei ON te \' Pear’ 
Gd cadmeer, 2] 000.718 }Od4 

Sime ophimeosectome, pertormed wath the clectereal 
Prstourv, ots peeomimended tor ecaneer shown by cdorsa! 


debridement and bropsy to be coutined to the miterual ses 
the prepuce. Diagrams. MOTE 


Lace a): 


LoRINARY Syste 


Multicentric Bilateral Carcinoma of the Kidneys. 


basal do Ro [Crtw tlosp. Weltare Island, New York, 
NOW ote Fo Path. 21 a8s.a8s, 1845 

\ case reporte— |. GOK 

Leiomyosarcoma Involving the Right Ureter. 
Rosstex, AL NL PT Rockaway Beach Tlosp. and Priboro 
tlosp., New York, No Vp ofeekk. Path. 42 s0ss-000,) 1840 

Report et a casen ). GK 

Cystectomy tor Carcinoma of the Bladder. 


Sweretser. El Viermeseta Med. 


I Alinmeapols, Minn, ] 


28 :YS7-VO) LO4S 

Che sureteal dithculttes assocrted with extirpation ot 
the bladder, as well as certain discourage teatures ot 
neomlastic diseases of this organ, are coustdered, Ad 
trittinge sertous limutations ot the procedure, the author 
advocates evstectomy in selected cases and presents the 


+»* ? ~ 
ome .7q > 


case histo patients so treated.—R. A. H. 
Adenocarcinoma of the Urachus Involving the 

Urinary Bladder. Rarroporr, A. EF. and Nixox, CG. i, 

I Aed Corps \ U S.] arek, Pathe. 4] “SNS 307. LOd4o, 
Resort of a case—].G. A. 

wo Upper Respirrarory PRacr 
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Les tumeurs malignes du rhinopharynx. Reéesul- 
tats éloignés de leur traitement par les radiation. 
| Malignant Tumors of the Rhinopharynx. Subse- 
quent Results of their Treatment by Radiation. ] 


Barciesse, Fo and Derac. G. [Curte Foundation, Parts, 
France] Aull. Assoc. franc. Pp. Fetude du cancer, 31:100- 
177. 1943. 

One hundred and three tumors were treated at the 
Curte Foundation. The authors emphasize the import- 
ance of radiographic exploration. Tumors extending to 


were almest always beyond the resources ot 
The treatment of locahzed cancers without 
adenopathy gave geod results of long standing. A dhis- 
eussion follows on the technic which has to be used when 
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appiving Curtetherapy to such cancers.—R. ]. 


. ‘+ 
> ~ ~st & 
“ SALILL 


> 

. 

. 

rrr ar oF . 
& 4 eTapdyv. 


Research 


Kl cancer de la laringe en el Inatituto de medicina 
experimental durante los ultimos cuatro ations, 
[Cancer of the Larynx at the Inatitute of Exper: 
mental Medicine during the Last Four Years, ] 
Pvaraatt, OQ) PT tast ot bexper. Mied.. Puenos Aires, \iwen 
tuna Pod dre ate med eaper. Para el extud. yo trate ad 
comeer, QE AZ 1Odd 

Vinione dO) listolomieally proved cases ob caneer ot the 
harry, G80 were in tales, G56 were te pationts dQ to 
OO vears old, fd2h > gave a postive Rotlo peaetion, and 
UST were ib osthohers. Radiotherapy pave thera 
per tae results, Ob the (OQ patients subpeeted) too huryn 
eeebomoawathoor without tadiation, 5/6) were discharged 

have subsequent) been touted ta be ta good 
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health. Ab Te 


Sobre laringectomia, El cierre per priman de la 
herida operatoria, | Larvngectomy. Closing of 
the Surgical Wound by First Intention. | breve, 


Ro Past. ot Texper. Med. Buenos Ates, \epentina 
Rol brew de need CVpet Marra cl ont \Y fra, (f CUP, 
Jb 203 GOQ, TOdd 


Peebrie emploved by the author siee T9890 tor therapy 
of caneer oot the larvanx bw hatviaeectomme are cdeserbed 


Mote 


Malignancies of the Larynx, Keenan, |. 2 
Yor k, N \ | Ved. Ne 159 Jo] Joe Od, 

Rachotherapy, at tts meeptron, was reserved tor the very 
advanced cases ot carcmomaot the larva, while sureery 
was emploved i the treatment ot early cases: the situa 
(rom ors HOW. reversed Ihr orritramsie larvaweal careiionn 
the prognosts is dependent upon the mobility ot the cord 


|New 


and the loeation ot the erowth Chest results wath cen 
trally located erowths), and not upon the listelogteal 
character ot the tumor. bextetste larvaweal caremoniya 


treated) sures 
more elective 
with dilerentiated, 


carries aotnuch worse prognosis whethet 
cally or by xray: thourh the latter ts 
with unditherentiated, and the tormes 
matwnaners, Vdd. 


SALIVARY GrtANDs 


Papillary Cystadenoma Lymphomatosum (War- 


thin's Tumor) of the Parotid Salivary Gland. 
MEartin, Eh and) Earnie, Th be. [Memorial Tlosp., 
New York, No Yo] Surg. Gamecs & Obst. 79011-6238, 


O44 


Report of 22 cases, with discussion. —J.G. Kk. 


Inrrariuoracic EuMors 


“Alveolar Cell Tumor” of The Lung. Further 
Evidence of Its Bronchiolar Origin. Herrsur, PL -\. 
[Jetferson Med. Coll, Hosp.. Philadelphia, Pa.|o otreh. 
Path. 41:175-184. 1940, 

A description is presented of a very early “alveolar cell 
tumor’ arising ina bronchiole and encountered as an 
accidental finding tn an autopsy, and of a primary adeno 
carcinoma of the gall eladder with the classic gross and 
histologic alveolar cell distribution in the lungs. Further 
more an analysts of 125 cases of metastatic pulmonary 
carcinoma in comparison with more than 100 cases ot 
pulmonary carcinoma revealed that the macroscopic and 
microscopic distribution of the secondary neoplasms tol- 
lowed closely that of the primary growths. 

With these observations in view, the author believes 
that all tumors presenting alveolar cell arrangement. in 
the lungs are secondary to foci in other organs, or if they 
are primary in the lungs, that they arise from the basal 
cells of the bronchi and bronchioles, there being no justt- 
fication for the assumption that they originate in septal 


cells.—J. G. Kk. 








Ahstracts 


Surgical Diseases of the Lung. Melinaru, bo J, 
and Waoons, PooM. [@olh ot Med, Univ. of Con ianati, 
Canemmaty, Obi]? THeest bargona AL 7, 42145 150, 1Od6 

his is a disctsston of surgery of the lane, the todien 
fons tor such sturery, and the results whiel ean be 
obtamed, Tenis tumors of the dump, as staple tibrorae 
ot lipoma, are fare. Tronelial adenotiis, the mature of 
whieh oo still aoostbpeet ot bitter comtrovery, constitute 
Ste TOC) cot all tatvabronehial tumors Vrinary ene 
canon oot the Tame conmstitules trom 8 to 200 of all eas 
cqaomas: thas tot oa rare lesion, as was once beheved 
Squamous cell carcinoma accounts tor B50 of these 
tomors, adenocarcinoma TOO. and “oat celle caret 
SSocob primary pulmonary coadiianeries, Tt is teaportinns 
tooasstime that all unesxphliamed) pulmonary lestoms im pa 
fonts past 40 vears, however slight, are carcinoma oti 
proved otherwise, Noray and bronchoscopy, with or wath 
out biopsy, are the chiet aids un diagnosis; 25 to Joy 
Ob CUSES APE, however, hot accessible by bron hoscopy, cna 
in these astanees exploratory thoracotomy os warranted, 
Phe only justifiable therapy is total extirpation of the 
mvolved lume, wath all the accessible restonal lymph 
nodes; the limits ob operability are presented im detadl, 
The authors report oa current salvage rate of 54.60% 


Vids ba 


Intrathoracic Hypernephroma Metastases Simu- 
lating Primary Pulmonary Disease. Contribution 
to the Differential Diagnosis in Cases of Hilus 
Lymphomas. Transpleural Gland Biopsy. KaApnern, 
So [lume Cline, Land, Sweden| cleta med. Scandinaz., 
112 :204-270, 1942. 

Following a survey of the symptoms of malignant renal 
tumors, a case of hypernephroma is presented, inp which 
the pulmonary symptoms arising trom metastases were 
the only clinical manitestation, and in which the correct 
diagnosis was reached at autopsy.  Neray examination 
revealed pronounced bilateral hilus lvinph gland enlarge 
ment and parenchymal changes of at) first limited, but 
later gradually tnereased, diffusion. Two cases are 
described in which intrathoracic hypernephroma metas 
tases made their first roentecnological appearance in. the 
hilus vlands, without stmultancous parenchymal changes, 
Transpleural gland biopsy is recommended for those cases 
of hilus lwinphoma in which it is urgent to obtain a definite 
diagnosis for therapy and prognosts..-M. HL. P. 


Pulmonary Metastasis of Carcinoma Diagnosed 
by Bronchoscopy. ‘Tinney, W. S., and McDoNAtp, J. 
IR. [ Rochester, Minn.|) A/tumesota Med., 28:554-558. 
JO45, 

Three cases are presented of metastatic carcinoma that 
ulcerated through some portion of the tracheobronchial 
mucosa and were diagnosed by means of bronchioscopic 
biopstes——R, A. HI, 

Teratoma of the Anterior Mediastinum in the 
Group of Military Age. A Study of Sixteen Cases, 
and a Review of Theories of Genesis. SciuLuMBER- 
cer, H. G. [Army Inst. of Path., Washington, D. C.] 
Arch, Path., 41 :398-444. 1946. 

The clinical course and morphologic characteristics of 
teratomas have been studied in 16 instances .1 which the 
gerowth occupied the anterior mediastinum. In 10 of these 
cases the growth was benign and in 6 cancerous. All 
the patients fell within the military age group of 18 to 38 
years; 15 were males; 1 was a female. In the specimens 
of benign teratoma the most frequently encountered 
organoid structures were skin, “intestine,” “bronchus” 
and “pancreas.” The incidence of well develcped pan- 
creas in 6 of the 10 specimens is remarkable in view of 
its infrequent occurrence in specimens of teratoma of 
other regions. The specimens of cancerous teratoma of 


this series were characterized by almost complete absence 
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Of ectodermal derivatives, such as skin or nerve tissue 
The conmmective tissue was loose, cellular and may have 
iiidergone cancerous change, The cancerous epithelium 
was arranved as adenocarcinoma in each instance, Well 
differentiated organcid epithelial structures were absent 
Metastases were found in 4 cases 

Durie the past hall century the experimental analysi« 
Of morphovenesis has made important advances, Ont 
standing among these has been the development of the 
concept of the organizer which holds that substances 
(“organizers ) Ttherated by one group of celle may 
determine the differentiation and the organization of 
other groups of cells. The hypotheses of the genesis 
of teratomas liave been exam ned in the hight of advances 
mo cMbryolopy lt is coneluded that teratomas of the 
ovaries and the testes are due to abnormal growth and 
differentiation of undifferentiated precursors of the germ 
cells, Lixtravonadal teratomas, however. are the result 
Of a local dislocation of tissues during embryogenesis. 
Teratoma oof the anterior mediastinum probably arises 
from tissue dislocations im the anlage Of the thyrnitte-s 
\ithor's summary. J. GK. 


Mesothelioma 
llenrzoa, Ao J, 


of the Pleura. Report of Case. 
|Minneapols General Hosp., Minneapeo 


lis, Minn. | A/immesota Med., 28:209-210. 1945. 

\ case report is given including clinical, laboratory and 
necropsy findings. R.A. ET, 

Primary Cystic Tumor of the Diaphragm. 
Secor, ©. B., and Morron, 1. Ro [Univ. of Chicago, 
Chicago, TL] Arch. Path., 41:645-650. 1946. 


\ case report, with discussion. 


J.G.K. 


Harr 


Hemopericardium from Pericardial Metastatic 
Carcinoma. KuKsrinat, G. J. [Loretto Hosp., Ch cago, 
Io) ulreh. Path., 41:550-551. 1946, 

Report of a case.-J.G. K, 

CGSASTROINTESTINAL TRACT 

Carcinoma of the Esophagus. 
|Minneapolis, Minn.| Minnesota 
1945, 

A general consideration of the disease with short case 
reports of 2 patients treated by transthoracic resection 
and end to end anastomosis of the esophagus and stomach. 


R.A. H. 


KinseLLa, T. J. 
Med., 28:1918-1019. 


Experiences with the Gastroscope over a Period 
of Six Years. Howarp, J. T. [Johns Hopkins Hosp., 
saltimore, Md.| South. M. J., 38:293-302. 1945. 

The author summarizes the value of gastroscopy and 
gives several typical case reports with the findings on 
gvastroscopy. He feels that a negative gastroscopic ex- 
amination is valueless, and that gastroscopy rarely reveals 
an ulcer or tumor not demonstrable by x-ray: He repor s 
two patients in the 6-year period in whom a gastric car- 
cinoma was found first by gastroscopic examination and 
later by x-ray. The gastroscope, used as an adiunct to 
the x-ray, is of “great diagnostic importance in the study 
of the coarser lesions, such as ulcers, tumors, and the 
demonstration of bleeding areas.”—W. A. B. 


Evaluation of Gastroscopic, Roentgen, Sigmoido- 
scopic and Laboratory Procedures in 500 Gastro- 
intestinal Cases. Monat, H. A., and THompson, C. M. 
[Gastrointestinal Service, U. S. Naval Hosp., St. Albans, 
L. I., N. Y.] Rev. Gastroenterol., 13:19-23. 1946. 

Paticnts were subjected to routine psychiatric, gastro- 
scopic, sigmoidoscopic and roentgenologic studies. Roent- 
geen studies were found to be most conclusive in the diag- 
ncsis of peptic ulcer or new growth, gastroscopic studies 
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for the gastritides, and sigmoidoscopic examination for 
defects of the colon. Evaluation of symptoms, gastric 
analysis, and the presence of occult blood in the stool 
often appeared to be unreliable. The series studied in- 
cludes one case of gastric and one of rectal cancer.— 


Ln Js OD. 


Carcinoma of the Small Intestines. Rose, B. T. 
[Birmingham, England] Brit. J. Surg., 33:180. 1945. 

There was hypertrophy and dilatation below the tumor 
for which no cause could be found.—E. L. K 


Multiple Malignant Argentaffin (or Carcinoid) 
Tumors of the Small Bowel with Disseminated 
Metastasis. Wartz, C. E. [St. Paul, Minn.] Muinne- 
sota Med., 28:558-559. 1945. 

The literature is reviewed and a case is presented.— 


R. A. H. 


Carcinoma of the Ileum. Nerson, H. [Muinneapo- 
lis, Minn.] Minnesota Med., 28 :396-398. 1945. 

A review is given of the pathology and clinical picture 
with the report of 2 cases—R. A. H 


The Radical Operation for Carcinoma of the Rec- 
tosigmoid. Wiurtensxy, A. O. [New York, N. Y.| 
Med. Rec., 159 :95-98. 1946. 

A perineal approach with preservation of the sphincter 
can be achieved only with carcinoma above the line of the 
anal canal because of the lymphatic drainage channels; 
this procedure is feasible on!ty with well-localized malig- 
nancy and in the absence of widespread lymph node or 
distant metastasis. The difficulties of primary healing of 
intestinal anastomosis and infection have been overcome 
by greater operative skill and chemotherapy. 

The 6 commonest methods of operation for dealing 
with carcinoma of the rectosigmoid are summarized: 
regardless of the technic employed the success of the 
operation depends upon adequate mobilization, a long 
mobile sigmoid, absence of sigmoiditis and mesosigmoid- 
itis, and an adequate blood supply.—V. J. L. 


LIVER 


Multiple Malignant Hemangiomas of the Liver. 
Anorigs, G. H., and KAump, D. H. [Providence Hosp., 
Detroit, Mich.] Am. J. Clin. Path., 14:489-494. 1944. 

A case report.—J.G. K. 


Carcinoma of the Ampulla of Vater. MaAxeEINeEr, 
S. R. [Minneapotis, Minn.] Minnesota Med., 28 :225-227. 
1945. 

A review is given of surgical treatment with the 
detailed report of one case.—R. A. H. 


Primary Carcinoma of the Liver of a Dog. 
Booker, W. M., and Wess, A. C. [Howard Univ. Sch. 
of Med., Washington, D. C.] Arch. Path., 41:548-549. 
1946. 

Report of a case.—J.G. K. 


SPLEEN 


Splenic Hemangiosarcoma. A Case with Lym- 
phatic and Vascular Metastases. Bauer, D. deF., and 
STANFORD, W. R. [Duke Univ. Sch. of Med., Duke 
Hosp., and Watts Hosp., Durham, N. C.] Arch. Path. 
41 :668-673. 1946. 

Report. of a case with discussion of several additional] 
cases from the literature is given.—J.G. K. 


BonE AND BonE Marrow 


Multiple Myeloma. Report of Three Cases. 
Hertzoc, A. J. [Minneapolis General Hosp., Minneapolis, 
Minn.|] Minnesota Med., 27:1011-1013. 1944. 

A report is made of three cases, giving salient clinical, 
laboratory and sternal biopsy findings.—R. A. H. 


Round Cell Tumor of Bone Resembling Ewing’s 
Tumor. Reeves, R. J. [Duke Univ. Sch. of Med., Dur- 
ham, N. C.] South. M. J., 38:302-306. 1945, 

Reports of 2 cases occurring in girls, 6 and 9 years 
old is presented. One child, who had lung metastases 
with a primary lesion in the sixth rib, showed dramatic 
improvement with roentgen therapy. There was no re- 
currence when she was last seen 11 years later. The 
other patient had a primary tumor in the region of the 
left lower premolars. After local surgical excision she 
also received roentgen therapy, but there were repeated 
recurrences in the mandible after 2 years, and extension 
to the cervical nodes. After the second recurrence, re- 
moval of the left mandible and a radical neck dissection 
were performed. Tumors appeared in the lungs 8 years 
after the first excision, and regressed completely following 
x-ray therapy. She has now remained free from metas- 
tases for 2 years.——W. A. B. 


Surgery of the Mandible: The Ameloblastoma. 
Byars, L. T., and Sarnat, B. G. [Washington Univ. 
Med. Sch., St. Louis, Mo.] Surg., Gynec. & Obst., 
81 :575-584. 1945. 

Surgical procedures for various ameloblastomas are 
described in detail.—J. G. K. 


Ostéosarcome et Maladie de Paget. [Osteosar- 
coma and Paget’s Disease.] [LAyANt, F., and OLIvIER, 
C. [Paris, France] Presse Méd., 54:145-146. 1946. 

A case report. Osteosarcoma of the femur in a 80-year- 
old man suffering from osteitis deformans.—C. A. 


Musc.LeE AND [TENDON 


Myoblastoma (Granular Cell Myoblastoma or 
Myoblastic Myoma). Crane, A. R., and TREMBLAY, 
R. G. [Norfolk General Hosp., Norfolk, Va., and St. 
John’s Hosp., Brooklyn, N. Y.] Am. J. Path., 21 :357-372. 
1945, 

Five new cases are reported, along with a discussion of 
157 cases from the literature.—J.G. K. 
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